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PREFACE 



This Handbook is the product of the few hours of brief 
leisure of a busy life. 

It is intended primarily as a Work of Reference for the 
Student^ the Mine Agent, and the Working Miner : that such a 
work has been much needed will be conceded by all. 

The Author cannot hope to have altogether escaped errors ; 
and no doubt omissions and faults are not wanting. 

The faults are his own ; but he trusts there are also some 
excellencies, since he has received valuable assistance from those who 
have been well acquainted with the subject for many years. 

His thanks are especially due to Robert Were Fox, Esq., 
F.R.S.; Robert Hunt, Esq., F.R.S.; Professor Warington W. 
Smyth, F.R.S.; Wm. Jory Henwood, Esq., F.R.S.; Professor A. 
H. Church; Richard Pearce, Esq., F.G.S.; and many other gentle- 
men, who have favoured him with information as to localities, <S:;c. 



Falmouth, September, 1871. 
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A HAND-BOOK 

TO THE 

MINERALOGY OF 

CORNWALL AND DEVON. 

PAET I. 
CHAPTER L 

INTBODUCTOE'5?'* 

▲ perfect definition is proverbially a very difficult, if not Impossible, thliig to 
pfoduce. The definition of a mineral is no exception, but one of the best runs 
•s follows:— "A mineral is any natural^ homogeneotta body, inorgankaUf 
produced.'* This definition is defective, inasmuch as it exdudei coal, as weU 
as bog iron ore and some other substances, usually described as minerals ; but if 
the third character be not too rigidly applied it is tolerably correct. 

The student having obtained a new specimen is naturally desirous to know 
what its properties are. He will then desire to determine whether any similar 
minenJ has been described before. Next he will wishto know how to arrange it 
with his other specimens, as well as where it has occurred before ; and, finally, 
he Will endeavour to ascertain the conditions of its occurrence. A division of 
the Science of Mineralogy into the following five sections (as denned on p. 70« 
Part IL) would therefore seem to be tolerably natural 

SBOnoK 1. Determinative. 
„ 2, Descriptive. 
,t 3. Systematic* 
„ 4t Distributivok 
„ 5. Paragenetic. 

Xn^his "Handbook*' only a very brief outline of these vsrioui btanchesckK 
be'given. Such an outline may, however, prove sufficient for many miners and 
amateursi and it may also serve as a convenient introduction to larger and more 
complete works for those who desire to pursue the subject. For special and' 
detailed instruction in the use of the blowpipe the author Would recommend 
'*An Introduction to the Use of the Mouth^Blowpipe," by T. Scheerer and^ 
H. F. Blandford (Williams and Norgate, 1864), or the large work of Professors 
Plattner and Muspratt, published by Messrs. Ghurohill. * 

A list of the apparatus used for the experiments described in this Handbobk* 
Is appended. Those marked thus, (*), are essential ; for the othen an ingeniotur 
student will usually be able to devise substitutes. 

* 1, Blowpipe (Dr. Black's form is convenient and cheap)# 
*^ 21 Aa oil-lamp- with flat wick, or a-thick candle. 

3. A spirit lamp. 
*'4. Several pieces of charcoal. 

* 5. Small glas»i;abes, open, and'sealed-at one end« 

* 6. Borax. 

* 7. Carbonate of soda. 
^'i tticrdcosmic salt. 

*"^ Sblution of nitrate of cobalt. 
10!. A small mortar of porcelain, or, much better, of agate or jast^if* 
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IL Brass forceps, with platinmn points. 

12. Small steel-faced hammer and anviL 

13. Three-sided file, finely cut, for trying the hardness of minerals, cutting 

glass tubes, &c. 
^ 14. A magnet. 
^ 15. A pocket magnifying glass. 

16. Several watch-glasses. 

17. Several test tubes. 

18. Potassic bisulphate. 

19. Boric acid. 

20. Fluorspar. 

21. Gypsum. 

22. Oxide of copper. 

23. Metallic lead, tin, copper, and iron, in thin plate or foil, and fine wire. 

24. Bone asl^ 

25. Test papers— litmus or turmeric, and Brazil wood. 

26. Distilled water. 

27. Sulphuric acid. 
» 28. Nitric acid. 

* 29. Hydrochloric acid. 

* 30. Ammonia in solution. 

31. Caustic potash in solution. 

* 32. Thin platinum wire. 

33. Platinum foil. 

34. Scale of hardness. 

35. Scale of fusibility. 

36. Penknife. 

37. Contact goniometer. 



CHAPTER 11. 

DETERMINATIVE. 

To determine the nature of an unknown mineral specimen it will be advisable 
to adopt a system, and to adhere closely to it, for some time at least. Supposing 
such a specimen to be placed in the hands of the student he should examine it 
carefully, noting down the results of his examination according to the instruc- 
tions contained in this chapter.' 

A lar^e number of minerals occur, at least occasionally, in more or less regular 
geometrical forms termed "crystals." These have been grouped into six 
"systems of crystallization," for convenience of study (see "Crystallography," 
p. 38, Part IL) It is no part of the purpose of this work to explain the sub- 
science of crystallography;* but a great deal may be learnt oy a careful 
comparison of the specimen under examination with the figures on Plates L to 
X., with their explanations. If am&rphout, or occurring in imUative forms, it 
should also be noted. 

A portion of the specimen should now be powdered for examination according 
to the tables L to X. While doing so a good opportunity is afforded for 
noticing its cleavage and fracture, and determining its " Haidness " and other 
Physical Chabactebb. 

Its peculiar Optical Characters, as colour, lustre, &c., should be at the same 
time carefully noted, after which the student may proceed to test its Chemical 
Characters with the aid of the tables given. 

These observations may very well be made in the order indicated below. Most 
of the terms used are specially explained in another part of the work. 



* Those who wish to follow up this delightful part of the subject will' do well to 
procure Nicol's "Manual of Mineralogy/' Naumami's "Elemente der Mineralogie/' or 
some similar work. 
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1. Form— 

gTjtelK^d. I aeeCryrtJlography. p. 38. 

2. Physical Ohabaotebs other than form- 

Cleavage, see p. 34 

FrangibSity or Tenacity, } See p. 48. 
Hardness, see p. 64. 
Specific Gravity, see p. 94. 
Magnetism, see p. 66. 
Electricity, see p. 42. 

3. OFTIOAL GHAfiAOTEBS— 

Colour, see p. 35. 
Streak, see p. 98. 
Lustre, see p. 65. 
Diaphaneity, see p. 41. 
Phosphorence, see p. 77. 
Fluorescence, see p. 47. 
Bef raotive Power. 
Polarization. 

4. Chemical Chabactebs — 

Fusibility, see p. 49. 
Solubili^, see p. 94. 
Taste, see p. 100. 
Odour, see p. 72. 
Adhesion to tongue. 
Touch, see p. 102. 

5. Blowpipe Reactions, see p. 18. 

The specimen to be examined by the aid of the following tables should be 
selected as free as possible from foreign matter and reduced to a coarse powder, 
in a mortar or otherwise. It should then be subjected to the experiment^ 
detailed on p. 18, Part II., and the results compared with the following tables, 
which are applicable to substances of artificial production, as well as to 
minerals. . 

Table L— REACTIONS IN MATRASS. 

Bxp 1. — Heat a small portion in a matrass (see p. 18). 

A. The substance turns black, and gives oft pungent odours and much 
moisture. Organic matter is indicated. 

Bb The substance changes colour, but no moisture or sublimate is evolved— 

a. From white, yellow, grey, or hrovm, to black. The carbonates of iron, 

manganese, and some other substances behave thus. Carbonate of 
iron {Chalybite) becomes strongly magnetic; peroxide of iron 
{Hemtotite) is black while hot, but dark reddish-brown when cold. 

b. From orange-red to brown while hot, again orange-red on cooling.. 

Potassic bichromate and some other chromates and bichromates- 
behave thus. 
c From yellow or pink to reddish-brown while hot, yeUow when cold» 
fusible with a strong heat ; oxide of lead is probable. 

d. From yellow to deep orange-red while hot, leman-yellow when cold^ 

Chromate of potash or some other chromate is probable. 

e. White or paie yellow to a stronger yellow while hot, losing colour 

again on cooling. Oxide of zinc or oxide of tin is indicated. 

f. White to deep orange or reddish-brown while hot, yellow when cold, 

fusible at a white heat. Oxide of bismuth is probable. 
Many other substances change colour on heating, but most of them give off 
moisture or a sublimate at the same time, and are therefore included in other 
parts of this table. 

' O. The assay decrepitaies, some anhydrous substance is indicated.. When the 
powder is very fine this reaction is not often observed. Among minerals. 
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Wolfram and Blendb often decrepitate strongly; of artificial piiliptsiQoea 
Ohlobatb of Potash and Nitrate of Lead are good examples. 

D. Water is given off, and deposited on the sides ci ihe tube. 

a. The assay melts at first, gives off much water, and finally re-soHdifiet, 

Salts containing toater of crystaXlization are indicated. Among 
minerals Mdanterite and KaUnUe (alum) are good examples. 

b. Gives off moisture without melting or sw^ling up. Many hydrates 

or hydr»u8 carbonates behave thus. Those of the heavy metaLs often 

become much darker at the same time. Among minerals Malachite^ 

ChessylUe, and Kaolin a^ good examines. The ^rst two turn nearly 

black ; the third remains white, 
a The quantity of water may be inconsidtilrable, and given off at a low 

temperature. This is often vfater of absorption, taken up by the 

substance from the air. 
In all cases the moisture should be tested with " test paperj** If acid^ 

some volatile acid, such as Sui^FHURio or KiTRio, is indicated. If 

alkaline, Ammonia is presei^t. 

E. The assay fuses more or less readily, but gives off little or no water. 
In such cases, while strongly heated, a fragment of charcoal should be dropped 
in. A deflagration will indicate a Nitrate, Per-nitrat]^, Chlorate, of 
Pbr-ohloratb. This reaction is rarely to be expected when examining a minerai 
substance. 

F. Oases and vapours other than stean^ are given off. {These will rarely he 
observed in this experiment with mineral substances.) 

a. The gas re-lights a glowing splint of wood. Oxygei^ is indicated fron^ 

Chlorates, Nitrates, Peroi^ides, &c. The former are often 
fusible; peroxides will he UBusAly infusible, 

b. An odour of burning sulphur is noticed. Sulphurous anhydride^ 

from Sulphates and other bqdioB containing sulphur. 
q. The gas is brownish or reddish. Nitrates and I^itrites are indicated^ 
d. The gas is colourless and witl^out odour, but if conducted into '* lime- 
water*' renders it turbid. Carbonic anhydride from Carbonates. 
eg.^ Caloits, ARAOOifiTE, Dolomite, &o., among mineral 
substances. 
#. The gas is without colour and haa hut lUUe odour, but bums with a 
blue flange. Carbonic oxide from Oxalates and similar salts. 

f. The gas bums with a rose-coloured Q^n^e. Cyanogen from Ctanidbs. 

Ferro-ctanides, &c. 

g. The gas has an gAmv Uke that of rotten eggs, and blackens '^lead- 

paper." St^Iphuretled hydrogen from Sulphides, &c. 
h. Strong pungent odour, and turns ^-addened litmus paper blue.. 
Ammonia from amn^oniacal salts and nitrogenous org/inic compounds^ 

G. A "sublimate " is deposited. 

fa. Sublin^es c^ter foaion, H^b^tanoe very heavy. MBqpnRio Chloride 
is probable. 
Sublimes mthou^t fusiixn; substance heairy; yellow while hot. 

Merourous Chloride ie probable. 
Sublimes withput losion ; not heavy. Ammokio Chloride i« 
probable. 
, Sublimes without fusion ; substance sather heavy ; sublimate crys^ 
tallineu ^rsenic anhtdbide, Arsenotite, if altogether volatile, or 
some ]lij[ETALLic Arsenide, if moatly non-volatile. 
Sublimes after fusion ; substance very light. Benzoic or some other 
t organic acid is probable. 
( a. Fuses at first to a yellow liquid. Oxide of AviHiDHT is probable. 
if. Bed or reddish-yellow while hot, yeUow when cold. Bolfhidb of 
^ g* ARSENJto is indicated. (Orpiment and Bealgar Among mineral sub- 

SSI stance«, as well as many sulpharsenides.) 
3^ ' 0. Qrigi9al snbatanoe red, and sublimate red whan rubhed. Iodide of 

Mercury is probable. 

4. Sublimate easily melts to reddish-brown dxopA. Suuram ^ *<'>l* 
Sulfhidi is indicated. 



^ 



^s 
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Tnnu rml when rubbed. Suuuidb el Mibovbt ii indicated, from 

OumABAB and other merooric minerals.. 
Bemains blaok wh«L rubbed. Sulphidi of AirmfOVT, fram Aim- 

MONITE and other minerale containing antimony. 



a. Buns into drops when robbed. Meboubt is shewn to be present. 

b. Bemains as an opaque emst. Abriwto is probable, from manj 

minerals eontaiaing ABSCno. 



111 

In cases iHiere a sublimate or a gas is gjren off, some additional information, 
or more preciae results, may be obtained by making experiment 2. Whenever, 
by the foregoing table, ammonia, arsenic, mercurv, or antimony are thought to 
be isdioated, more distinct reactions may be obtained by mixing the assay 
with a little " Black Flux,** and heating in a fresh matrass. 

TAMa a— BBAOnONS IN OPEN TUBE. 

Exp. 2. — Heat a fresh portion of the substance under examination in a tube, 
open at both ends, and held in an inclined position. (This experiment may be 
omitted in all oases where no change was effected by the first e^^eriment.) 

A* A white sul]dlimate is formed. This may be — 

fa. OziDB of ANTnfomr, from Antimonitb, &c. 
b. OxiDi of Absbkio, from Absenides. This lublimate will be in 

brilliant crystals. 
e. OziDB of Bismuth, f^N»n BasmrE, BnMxrmavfx, fto. This wovUl 
be yellow or reddiih'brown while hot. 
Chloride of Lead. This is readily fusible. 
OziDBof Lead. YaiawirMiehot; fuiibktiJb^reiheai. 
Sulphate of Lead, from Galena, ke. 
Chlorides of Merourt, from Salts of Mereury. 
Sblei^ite of Lead, from, the veiy rare Selenide, 
Oxide of Molyw>eka, from minerals containing Molybdena. This 

sublimate is iapaU yellow shining crystals. 
Ojxde of TBLLURiUlf , from the very rare metaUio TBLLUBlDn. 



u. 



. These are precisely aa in the first experiment, with the addition of 
molybdic anhydjide, which aablimes in pale yellow crystals. 



Qases or vapours may be evolved — 
,a. Sulphureous, from metallic StUphidet. 

b. BeeemUing Gabuo (alUaeeous), from oompounds eontaining Artenk^ 
o. Besembling DscATiNa Horse Badish. From Selenidea a red sub- 
limate of Selenium is often deposited. 

Table IIL-BEAOTIONS ON CHABCOAL WITHOUT FLUXES. 

Bxp. 3. — ^Make a small cavity on the surface of a piece of charcoal, place a * 
portion of the substance to be examined in it, direct the tip of the flame of a 
candle or oil-lamp upon it by means of the blowpipe, using first the " oxidising 
fiiame,*' afterwards the "reducing flame.** 

A. The substance melts, and is mostly absorbed by the charcoal without 
depositing an '* incrustation.** Many alkaline salts behave thus, but few 
minerals, 

B. An inerwtation is deposited on the charcoal, especiaUv when the reducing 
flafne is used. Sometimes a small metallic bead will be produced from the assay 
at the same time. Those most likely to be met with are the following >-^ 
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a. W%Ue, Oarlie odour. Absenio is indicated. Xx. Nativb ABSEino^ 

Smaltitb, &C. 

b. White. Little or no odour. Brittle metallio globules in BF. 

Antimont is indicated. 
0. White. Yellow while hot ; malleable bead. Sx. Tm. 

d. White. Yellow while hot ; no bead. Ex. Ziso. 

e. Yellow. Soft malleable bead. Ex. Lead. 

f . Yellow or orange. Soft brittle bead. Ex. Bismuth. 

g. Beddieli-brown. Easily volatilised ; no bead. Ex. Cadioum. 
n. Dark red. Very brignt white malleable bead. Ex. Silveb. 
These reactions are often somewhat obscured by the presence of several 

together. 

C. A white, or nearly white, residue is left on the charcoaL This may, 
perhaps, indicate Barium, Strontium, lime, Magnesia, Alumina, Zinc, Silica. 
Ftoceed to Exp. IV., Table IV. 

D. A dark coloured residue is left. This indicates the presence of some 
heavy metal. Proceed to Exps. as in Tables V., VL, VIL 

E. The tip of the flame is seen to be tinged red, yellow, blue, green, &o. 
Examine by Exp., Table YIIL 

Table IY.—BEACTIONS WITH COBALT SOLUTION. 

Exp. 4. — ^When a white residue is left from Bxp. 3, either Baryta» 
Strontia, lime. Magnesia^ Oxide of Zinc, Alumina, or Silica is probably 
present. In such cases moisten with a drop of a solution of Nitrate of Cobalt 
(Co), and heat strongly again. 

A. If it appears mtensely luminous. Strontium, lime. Magnesia, or Oxide of 
Zinc are probably present. 

Bb If as it cools, it turns — 

a. Blue. Alumina is present ; Shjoa, if only pale blue. 

b. Oreen. ZiNO is present. 

c. Pink or red. Magnesia is present. 

Table V.— REACTIONS ' ON CHARCOAL WITH FLUXES. 

Exp. 5.— When a dark coloured residue is left from Exp. 3, mix a little dry 
carbonate of soda with the assay and heat in the ''Reducing Flame** (RF). 
See p. 18, Part IL 

a. Yellow malleable bead = Gold. 

b. Red malleable bead = Coppeb. 

0. White malleable bead, dull as it cools, white incrustation = Tin. 

d. White malleable beac^ very bright, dark red incrustation = SiLVlB. 

e. Grey malleable bead, vellow incrustation = Lead. 

f. Grey brittle bead, yellow incrustation = Bismuth. 
White brittle bead, white incrustation = Antimont. 
White incrustation, easily volatilized, with garlic odour, no bead = 

Arsenic. 
i White incrustation, no odour, no bead, green when treated with Ca 

= ZlNO. 

j. Reddish-brown incrustation, no bead = Cadmium. 

Table VL— REACTIONS WITH BORAX BEAD. 

Exp. 6. — ^Make a ** borax bead ** and examine a portion of the assay (after 
roasting if any sublimate was yielded by Exps. 1 and 2), as in Exp. 6» p. 18, 
Part II. (Substances printed in italics are very rare.) 

A.— OxidiBing Flame. 

A.— CoLOUBLESs Beads. 

f Silica, Alumina, Binoxide of Tin, Baryta, ) when highly saturated ; 
Strontia, lime, Magnesia, Oxide of Silver, >opaque (white) by flam- 
Olucina. Telluroue Anhydride. J ing. 

Titanic Anhydride, Tungstic Anhydride, \ 
Molybdic Anhydride, Oxides of Zinc, Cad- When feebly saturated. 
mium, Lead, Bismuth and Antimony. ) 



t 



Hot 

and 

Cold. 
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Hot. 



b.— Yellow Beads. 

r TUanic Anhydride p^ngiitic Anhydride, l^^^^^^J,^^^^ 
Oxides of Zinc and Cadmium. j cloudyb/Sm^^^ 

Oxides of Lead, Bismuth, and Anti- 1 when highly saturated ; 
mony. ) on cooling colourless. 

Sesquioxides of Cerium, lion, and ) when feebly saturated; 
Uranium. ) on cooling colourless. 

Sesquioxide of Chromium; when fully saturated; when cold, 
yellowish-green. 

Vanadic Anhydride; when cold, pale green. 

c—Bed to Bbowh Beads. 

Stsquumde of Cerium ; on cooling yellow, enamel-like by flaming. 

Sesquioxide of Iron ; on cooling yellow. 

Sesquioxide of Uranium; on cooling yellow, enamel-yellow by 
- flaming. 

Sesquioxide of Chromium ; on coolisg yellowish-green. 

Sesquioxide of Iron, containing Manganese ; on cooling yellowish- 
i^red. 

Oxide of Nickel (reddish-brown to brownj; violet while hot. 

""""luioxide of Manganese (violet-red); violet while hot. 
le of Nickel, containing Cobalt ; violet while hot. 

d.— Violet Beads (Ambthyst-coloubbd). 



Hot. 



Cold. 



J Ox 
t Ox 



Hot. 



Hot. 
Cold. 



{ 



Oxide of Nickel; on cooling reddish-brown to brown. 

Sesquioxide of Manganese ; on cooling violet-red. 

Oxide of Nickel, containing Cobalt ; on cooling brownish. 



•.—Blue Beads. 

•{ Oxide of Cobalt ; retains its colour on cooling. 
Oxide o" '' 
while hot. 

f.— Obeen Beads. 



j Oxide of Copper (when highly saturated" greenish-blue); green 



Hot. - 



O0I«D. 



{ 



Oxide of Copper; when cold, blue or greenish-blue. 

^ on cooling the colour 

Sesquioxide of Iron, containing Cobalt or ' ... 

Copper. 

Oxide of Copper, containing Iron or 
NickeL 



changes, according to 

the proportion in which 

'"the various oxides are 

E resent, to light-green 
lue, or yellow. 
Sesquioxide of Chromium, yellowish-green ; yellow to red while 
hot. 

Vanadic Anhydride, greenish ; yellow while hot. 



B. — ^Beducing Flame. 

a. — CoLOUBLESS Beads. 



Hot 
CoiJ>. 



Hot. 



f Silica, Alumina, Binoxide of Tin. 'J ^, ^^ \,\„\.^^ -«+,,«^+-.^ 

Baryta, Strontia, lime. Magnesia, Olu-\\^^^ W^ saturated 
cina, Oxide of C7m«m. ^ ' / cloudy by flammg. 

Sesquioxide of Manganese; sometimes, on cooling, pale rose 
coloured. 

Oxides of Silver, Zinc, Cadmium, Lead, With strong blowing; 
Bismuth, Antimony, Nickel, Tellurous An- With feeble blowing 
^hydride. J grey. 

Oxide of Copper; when highly saturated; on cooling opaque and 
red. 
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K— YxLLOW TO Bbown Beads* 

' Titanic Anhydride (jellow to brown); when highly latarfrted 
enamel-blue by flaming. 
Hqxl < Tangstio Ai^ydride (yellow to dark yellow); when cold brownish. 
Molybdic Anhydride (brown to opaque). 
^ Vajuuiic A nhydride (brownisU); green when ooUL 

a— Blub Beads. 
Hot. •{ Oxide of Cobalt ; retains its oolour on oooling. 

d.-— GBEBir Beads. 
Ho* ( Sesquioxide of Iron (;^ellowi8h-green); especially when oold. 

AND 



f Sesqui 
J Sesqui 
J black by 
V Sesqui 



quioxide of Uranium (yellowish-green); when highly saturated 
^" ^bhickV flaming. 

V. Sesquioxide of Chromium (light to dark emerald-green). 
Hot. •{ Vanadic Anhydride ; brownish while hot. 



e.— Gbet Aim Cloudt Beads; 

f.— Red and Opaque Bbads^ 
Gold. ^ Oxide of Copper, when highly saturated ; ooIouifeM whUe hot. 

Table VIL— BEACTIOKS WITH MICBOCOSMIO SAIia?. 
Substances printed in italics are very rare. 

A.— Oxidising Flame. 

a.— Colourless Beads. 

' Silica : soluble only in minute quantity. 

Alununa, Binoxide of Tin ; soluble with difficulty. 
fioT \ when highly satusated 

AND' • Baryta, Stsontia, Lime, Magnesia. Vbecome opaque by flam- 

CbLD. j ing. 

Tungsten. Antimony : Oxides of 2inc, ) if not too highly sata- 
:Cadmium, liead, Bismutn, TUanium, ) rated. 

Ik— Yellow Beads. 

Bismuth. "^ | colourless on coohng. 

g_, J Oxide of Silver, yellowish ; when cold opalescent. 

' Sesquioxide of Iron. ) when feebly saturated; 

„ Cerium. j on cooling colourless. 

„ Uranium ; when cold yellowish-green. 

L Vanadie Anhydride, deep yellow ; when cold of a lighter shade. 
Cold, i Oxide of Nickel; while hot reddish. 

0.— Bed Beads. 
Hot. 



{ 



Sesquioxide of Iron. \ when - hi|(UIy saturated ; 

„ Certifm. f when cold yellow. 

Oxide of NickeL reddish ; when cold yellow. 
Sesquioxido of Chromium* reddish ; when cold emerald^gMn. 



Digitized by VjOOQIC 



OttAPTBE n.— DETEEMINATIVE. 



9 



cL—VioLBT Beads. 

-{ Oxide of Manganese, browniah-Tiolet ; on cooling pale teddiah-violei. 

e.~BLUB ^SADS. 



Hot. 



Hot. 
Cold. 



A Oxide of Cobalt ; when cold of^ the lame cdour. 



Oxide of Ck>pper ; green while hot. 
f.~GBESN Beads. 



Sesqmoxide of Iron, containing Cdbalt or 
Copper. 
Oxide 



on oooUng the odour 
changea, according to 
the pro^rtion in which 
the various oxidee are 



present, to light green, 
blue, or yellow, 
bine. 

lighter 



xide of Copper, containing Iron or 
Hot. ^ Nickel. 

, '►lue, or yellow. 
Oxide of Copper ; when cold blue or greenish-blue. 
Molyhdie Anhydride, yellowish-green; when cold of a 
^shade. 

OoLTL i Sesquioxide of Uranium, yellowish-green ; while hot yellow. 
^^ \ Sesquioxide of Chromium, emerald-green ; while hot reddish. 

B.— Reducing Flame. 

a.— CoLOUBLBSS Beads. 

Silica ; but slightly soluble. 

Alumina, Binoxide of Tin ; soluble with difficulty. 

^ when highly saturated 
Baryta^ Strontia, lime. Magnesia. Vbecome opaque by flam- 

HOT Jing. 

▲ND 4 Oxides of Manganese, Cerium, 
Gold, j Oxides of Silver, Zinc, Cadmium, Lead,^ 
Bismuth. 
Antimonious anh^jrdride. 
Oxide of Nickel, if the exp. be mAde on 
LCharcoaL 

b.— Yellow to Red Beads, 

(Sesquioxide of Iron ; on cooling greenidi| then reddish. 
TUanie Anhydride, yellow; on cooling violet. 
Vanmdic Anhydride, brownish ; when cold emerald-green. 
Tikmic Anhfdride, containing Iron. \ vellow ; when 

Tungstio AiOiydride, „ „ fblopd-red. 



with continued blowing. 



cold 



e.— YiOLET Beads. 

Cold. -{ Titanie Anhydride ; yellow while hot. 

d.— Blue Beads. 

( Oxide of Cobalt ; of the same colour when hoi 
\ Tungstic Ai^ydride ; while hot brownish. 

e.— Gbeen Beads. 



Gold. 



Gold. 



I 



Sesquioxide of Uranium ; while hot less bright. 
M(^ybdic Anhydride ; while hot of a dirty green oolour. 
Vanadie Anhydride ; while hot brownish. 
Sesquioxide of Chromium ; while hot reddish 



f.— Obey and Cloudy Beads. 

^ Bismuth, Antmiony, Nickel. J bloiring colourless, 

g.— Bed and Opaque Beads, 
Gold. S Oxide of Copper, when highly saturated, or with Tin on CharcoaL 

B 
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Table YIIL—FLAME COLOURATIONS. 

Exp. 8, — ^A fragment of the substance under examination is held by 
platinum-pointed forceps, and the tip of the oxidising flame is directed on it — a 
piece of platinum wire with a little of the powder sticking to it will usually 
suffice. {Ifote — Substances containing easily reduceable metals, as Hn or lecuiy 
or substances which yield sublimates by Exp. 1, should not be thus treated, as 
the platinum forceps would be spoiled. The experiment may, however, be made 
by using charcoal, or a fragment of narrow glass tube, &c., as the support.) 

A* The flame is tinged strongly yellow. 

Sodium in some form is indicated. 

B. Blue. 

a. Chloride of Copper (Ataoamite) colours the flame at first intensely 

blue, afterwards greenish. 

b. Bromide of Copper. This is very rare. 
o. Arsenic. This is a pale blue. 

d. Antimony. This gives a pale greenish-blue. 

e. Lead. Bright blue. 

f. Selenium. Intense blue. 

These substances are easily distinguished from each other by Exps. 
1, 2, 3. 

C. Green. 

a. Baryta and its compounds. Yellowish-green. 

b. Molybdenum and its compounds. YeUowish-green. 

c. Copper and its compounds, except the chloride. 

d. Tellurio anhydride. This is very rare. 

e. Phosphorus and compounds. Pale bluish-green. 

f. Boric Acid or Anhydride. 

D. Bed. 

a. Lithia. Very intense crimson. 

b. Strontia. Crimson. 
0. Lime. Brick red. 

B. Violet. 

Potash. This tint is often overpowered by the presence of the yellow 
flame of soda, but it may always be detected by looking through a 
piece of deep blue glass, which completely absorbs the yeUow 
without intenering with the violet rays. 

Many of the above flame colourations are well brought out bv the appli- 
cation of a drop of hydrochloric acid, applied to the powder before heating. 
For phosphorus and phosphates sulphuric acid affords the most delicate 
reactions. 

Table EX.— REACTIONS WITH SOLVENTS. 

A. Water. 

Very few minerals are soluble in water. Those that occur in Cornwall and 
Devon are : — 

Melanterite, JohanniU^ Goslarite, 

CyanoHte, Kalinite^ Halite, 

A large number of artificial products are soluble in water, including nearly all 
Mtrates, ctoeUUeSf and oxcUcUes, chlorides (except those of lead, mercury, and 
silver), many sulpfuaes, the earbo7iate$ and oxides of the alkalies, &c. 

Bb Hydrochloric acid, dilute or concentrated, gently warmed if neoesf ary. 

ft. With effervescence. 
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1. The gas oTolved has little or no smell, and if condncted into 

*' lime water " Tields a white precipitate. The carbonates of 
lime, magnesia, manganese, iron, and most other carbonates 
behave thus. 

2. The gas evolved has a strong sulphureous odour. Many sulphites 

and hyx)o-8uI^hite8 behave thus. 

3. Odour resemblmg that of rotten eggs. Many sulphides, 
b. Without effervescence. 

Silicates containing only a small proportion of silica, silicates of the 
alkalies, &c. These usually leave a gelatinous or slimy deposit of 
silica undissolved. 
O. Nitric Acid ; dilute or concentrated ; warmed if necessary. 

Substances having a metallic lustre should be treated with nitric acid, 
when they will often be dissolved or decomposed; red nitrous 
fumes being at the same time given off from the acid. 

D. Aqua Begia, concentrated and warmed, in cases where nitric acid and 
hydrochloric acid have both failed. 

Gold, Platinum, and many other substances, which are scarcely, or not 
at all, acted upon by HCl or HNO3, are readily decomposed by 
Aqua Begia. 

E. Special solvents. 

a. Sulphuric Acid. Not often necessary, but useful for some few 

mmerals. 

b. Ammonia. Chloride of Silver and Chloride of Copper are readily 

soluble in ammonia. 

c. Caustic Potash. Opal and some other minerals are partially or 

completely dissolved in Potash. 

d. Hydrofluoric Acid. Useful for the solution of silica and all silicates. 
The substance having been brought into solution will be in a fit state for 

examination according to the methods described in all works on qualitative 
analysis. Valuable information may, however, be often obtained from the 
colour of the solution. Thus, if it be 

Blue, Copper is probably present. 

Green, Nickel, Iron, or Manganese. 

Pink, Cobalt or Manganese. 

Yellow or Bbown, Gold, Iron, Platinum, or Chromium. 
A good deal of information may also be gained by observing the eotour^ 
appearance, &c., of the substance when powdered. Thus if it be — 

A. Black, and comparatively heavy, one or more of the oxides of Manga- 
nese, Copper, Iron, Nickel, or Cobalt ; or of the sulphides of Mercury, Silver, 
Copper, Bismuth, Lead, Antimony, Iron, Cobalt, Nickel, &&, may be present. 

B. Black, and very light, Carbon in some form. 

C. Bbown, Peroxide of Iron, or Sulphide of Tin, &c. 

D. Bed, some oxides of Mercury, Lead, Iron, Copper, &c.; Sulphides of 
Mercury or Arsenic ; Iodide of Mercury ; Chromate of Potash, Ferridcyanide of 
Iron, Perchloride of Platinum, &c., may be present. 

EL Yellow, Chromates of Potassium, Sodium, Ammonium, Barium, Stron- 
tium, Calcium, Bismuth, Lead, kc; Sulphides of Cadmium, Arsenic, Tin, &c.; 
Oxides of Lead, Tin, Bismuth; Ferrocyanide of Potassium; Iodide of Lead, &c. 

F. Green, Oxide of Mercury : many salts of Iron, Copper, Nickel, Chro« 
mium ; Manganates of Potash ana Soda, &c. 

G. Blub, Salts of Copper ; anhydrous Salts of Cobalt, Phosphate of Iron^ 
Prussian Blue, XTltramarme, &c. 

H. White or Colourless. Absence of either of the above in any con- 
siderable quantity; probable presence of silica or silicates, or most salts or 
oxides of the alkalies or alkaline earths, or of Zinc ; Chlorides of Mercury, 
Silver, Lead ; Carbonates of Lead, Bismuth ; very many organic substances, &c. 

The foregoing tables, L to IX., form a suitable method for the " preliminary 
examination" of all substances, previous to their detailed uialysis, whether 
natural or artificial, inorganic or organic 
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It if leldoiii, howerer, that the nature of a substanoe ii altogether unknown, 
and witii the limited nnmber of minerals in the diitrict under consideration, a 
neat deal of time may often be saved bj usin^ the following scheme, in which 
the minerals are grouped solely in accordance with their most evident onaracters, 
and those the least likely- to be misunderstood. 

Sometimes a mineral appears in two or more groups, so as to afford a greater 
chance of its recognition | nevertheless, to ensure success, the characters 
of a specimeii should be compared with those of the groups in their order. 

tablb X.— minerals of oobnwall and deyon, arranged DC 

GROUPS FOR CONVBNIENCB OF IDBNTIFICATION. 

Gboup L— Pulybbulent* 

(Ooourxing in soft earthy masses, or as a powdery coating on other minerals.) 



Name. 



Colour. 



Behaviour on Charcoal 
B. B. 



In Borax Bead. 



Remaps. 



Black Solpburet 
of Silver. 

Condunlte. 



Melaconite. 

Asbolane. 
Wad. 

Fjrrolusite. 

Bed Ochre. 

XTmber. 

Yellow Ochre. 
Blue Iron Barth 

htticite. 

Plumbic Ochre. 

Bismite. 

Oervantite. 

Wolframite. 

Sppieite. 
lAoglte. 
Annabeigite. 
Chlorite. 

KaoUn. 
ICagnesite. 

MesoUte. 



Black. 

Do. 

Do. 

Do. 
Do. 

Do. 

Bed. 

Brown. 

Yellow. 
Blue. 

Yellow to 
It brown, 
bellow. 

Do. 

Do. 

Do. 



Yellow or 
smsh-yeL 

Blue or 
greenish. 

Oreen. 

Dark green 
or blue. 

White. 

Do. 



Do. 



Easily reduced to a 
bright white bead of 
silver. 

Easily reduced to ahead 
of copper, with strong 
alliaceous odour. 

Easily reduced to ahead 
of copper, witAottCalli- 
aceous odour. 

Infusible. 

Do. 
Do. 
Do. 

Do. 

Da 
Fusible to a magnetic 



Do. 

Easily reduced toabead 
of lead. 

Easily reduced toabead 
of bismuth. 

Easily reduced to a brit- 
tle bead of antimony. 

Infusible and not re- 
ducible. 

Do. 

Easily reduced toabead 

' of copper. 

Fusible, with strong al- 
liaceous odour. 

Generallv fusible to a 
magneoc mass. 

Infusible ; blue with Co. 

Infusible ; pink with Co. 
SoL eff. with 

Fusible to a white ena- 
mel : blue with Co. 



Green OF, red 
dk opaque BF. 

Do. 



Blue, both OF 

andBF. 
Amethystine 

OF colourless 

*Do. 



Beddlsh-yellow 
OF, bottle- 
green BF. 
Do. 

Do. 
Do. 

Do. 



Green bead OF 

andBF. 
Green OF, red 

A opaque BF. 



Beddish-yellow 
OF, bottte- 
greenBF. 



Very rare indeed. 

See Argentlte, 

p. 9. 
very rare A local. 

See Domeykite, 

p. 42. 
Not uncommon in 

copper mines. 

Very rare A local. 

Local, but not 
very rare. 

Anhydroutf only 
Hieimter coating 
pulverulent. 

Common in some 
distsrict. See 
Hematite, p. 66. 

Do. See limonlte, 
p. 68. 

Do. do. 

Local&rare. See 
yivianite,p.l04. 

Bather rare and 
verylocaL 

Very rare. 

Very rare. 

Not uncommon; 
butlocaL 

Occurs as a coat- 
ing on Wolfram. 
Local and rare. 

Local and rare. 

Local and rather 
rare. 

Local and very 
rare. 

Compact) massive 
very conmion. 
(Peach.) 

Local; very com- 
mon. 

Very doubtful as 
a Cornish or De- 
von species. 

Very rare and 
local. 
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Gboup IL—Foliaceous. 

(Occurring in thin leaves or scales ; or may be easily split up into such with 
a penknife.) 



Name. 


Colour. 


BehaTiour on Charcoal 
B.B. 


[n Borax Bead. 


Bemarks. 


Gilhertite. 


White or 


Infusible; blue with 





Local; chiefly in 




yeUowish 


Co. 




china clay dis- 
tricts. 
Local; with ser- 


Talc. 


White or 


Infusible; pink with 







greenish. 


Co. 




pentine. 


Oypsnm. 


White, yel- 


Infusible ; fusible to a 


— 


Local and rare; 




lowish, or 


clear bead with Fluor 




more often crys- 




brownish 


Spar. 




tals with very 
easy cleav. than 
in thin plates. 


Goethite. 


Yellow or 


Infusible; hydrous. 


Beddish-yellow 


More often in dark 




brown. 




OF, bottle- 
green EF. 


coloured crys- 
tals. 


Hematite. 


Ited,brown 

bhick. 
Brown. 


Infusible ; anhydrous. 


Do. 


Do. 


Brookite. 


Do. 


Yel. hot, Tiolet 


Exceedingly local 








coldEF, 


and rare. 


Molybdenite. 


Lead grey. 


Infusible; anhydrous; 
turns flame greenish. 


— 


Bare and locaL 


Graphite. 


Bo. 


Infusible ; anhydrous. 


— 


Do. 


Marmolite. 


Green. 


Infusible ; pink with 
Co. 


— 


Local ; with com- 
mon serpentine. 


Mnscovite. 


Brown. 


Difficulty fu8ible(about 
4); blue with Co. 


— 


Often occurs in 
granite.. 


Schiller Spar. 


Yellow to 

brown. 
Green. 


Difficulty fusible. 


— 


Occurs imbedded 
in serpentine. 

Very local in the 
foliated condi- 


Chlorite. 


Difficulty fusible to a 


Beddish-yellow 






magnetic mass. 


OF, bottle- 








green BF. 


tion. 


LepidoUte. 


White or 


Fusible; tinges flame 


^- 


The white mica in 




peach. 


red if moistened with 
H2SO4. 




granite is chiefly 
LepidoUte. 


Lepidomelane. 


Brown or 


Fusible to a magnetic 


Beddish-yeUow 


The dark mica in 




black. 


mass. 


OF, bottle- 


granite is chiefly 
Lepidomelane. 








green BF. 


CoveUite. 


Dark blue. 


Fusible ; easily reduced 
to a bead of copper. 


Green OF, red 
and opaque 
BF. 
Do. 


Very rare. 


ChalcophyUite. 


Green. 


Do. 


Bare and local ' 


Torbemite. 


Do. 


Fusible ; reduced with 
difficulty to a bead of 
copper on addition of 


Do. 


Do. 


Autonite. 


YeUow. 


Fusible. 





Very rare & local. 


Vivianite. 


Green, blue 


Fusible to a magnetic 


Beddish-yellow 


Bare and local. 




or brown. 


mass. 


OF, bottle- 




Erythrite. 


Pink. 


Fusible; strong alliar 


green BF. . 
Blue, both OF 
andBF. 


Very rare & local. 






ceous odour. 




Copper. 


Bed. 


Fusible; malleable. 




Occasionally 
found in thin 
leaves in the 
joints of serpen- 
tine and other 
rocks. 


Gold. 


YeUow. 


Fusible ; malleable. 


— . 


Very rare; in 






1 


stream works. 
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Group III.~Capillabt. 
(Occurring in soft or flexible fibres.) 



Name. 



Colour. 



Behaylour on Char- 
coal B. B. 



In Borax Bead 



Solubility. 



Bemarks. 



Arsenolite. 

Godarite. 

Kalinlte. 

MesoUte. 

NatroUte. 

TaviBtockite. 

Asbestos. 

ActinoUte. 

saver. 

Cerusdte. 
Melanterite. 

Aragonite. 

Gypsum. 

Chiysotae. 

Prehnlte. 

Annabergite. 

Atacamite. 

Oliyenite. 

Connellite. 
Pyromoiphite 



Mimetite. 
Cervantite. 



White. 

Do. 

Bo. 

Do. 

Do. 

Do. 

Do. 

Green. 

White, of- 
ten tar- 
nished. 
Do. 

Fale green. 



White to 
red or 

Wliite to 
brown. 

White to 
grey, 

Fale green. 

Green. 

Do. 



Greenish- 
grey. 

Blue. 

Green. 



YeUow to 
brown. 



YeUow. 



BeadUy fusible, 
strong arsenical 
odour, and white 
coating. 

Readily fusible at 
first, then infusi- 
ble ; green with 
Co. 

Readily fusible at 
first, then infusi- 
ble ; blue with Co. 

Fusible to a white 
enamel; blue with 
Co. 

Fusible ; blue with 
Co. 

Do. 

Do. 

Fusible. 

Malleable, fusible 
to a bead of Silver. 

Fusible ; easily re- 
duced to Lead. 

Fusible at first, 
then infusible. 



Infusible, alkaline 
after heating. 

Infusible; fusible 
with FluorSparto 
a white bead. 

Infusible ; pink 
with Co. 

Fusible ; blue with 
Co. 

Fusible; arsenical 
odours. 

Fusible ; bright 
blue flame ; bead 
of Cu. 

Fusible, strong ar- 
senical odour ; 
green flame. 

Fusible, blue flame; 
bead of Cu. 

Fusible ; crystal- 
lizes on cooling; 
with soda a bead 
of lead. 



Fusible; strong ar- 
senical odour ; 
bead of lead. 

Fusible ; much 
white fume. 



Reddish -yel- 
low OF, bot- 
tle green 
RF. 



Green OF. 
red and 
leRF. 



opaque 



Do. 



Slightly 
soL in 
water. 

Soluble in 
water. 



Soluble in 
water. 

Soluble in 
Ha 

SlowhrsoL 

inHCL 

Do. 

Insol. in 

acids. 

Do. 

Soluble in 
HNOg. 

Sol. eff. 

HCl. 
Soluble in 

water. 



Very rare. 



Do. 



Rare & local. 



A doubtful 
species. 

Extremely 
rare. 
Do. 

Local, rather 

rare. 
Local. 

Very rare. 



SoL eff, in 
HCL 

InsoL in 



Insol. in 

acids. 
Green,soL 

iuHNOa. 
Soluble in 
ammonia. 

SoL HCL 



HNOb. 
Do. 



Do. 



SoL HCL 



Local, not rare 

Local, rather 
rare, a pro- 
duct of de- 
composition. 

Very rare and 
locaL 

Rave. 



Occurs with 
serpentine in 
narrow veins 

Very rare. 

Do. 
Do. 



Rather rare 
now. 

Very rare. 

Not unoom. 
in lead mines 
in small hex- 
ag. prisms, 
rarely adcu- 
lar. 
Do. 



Local, but not 
very rare. 
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Oboup III.--OAPILLABT (CkmHuuedJ. 



Name. 


Colour. 


Behavtour^n^CharJl^B^^B^ 


Solubmty. 


Eemarks. 


Erythrite. 


Fink. 


Fusible : atrong | Blue, both 


HNO,. 


Bare. 






arsenical odours. 


flames. 






Chalcotrichite 


Bed. 


Easily reduced to 


Green OF, 
dark red 


Da 


Bare & local 






a bead of copper. 




in this form. 








and opaque 




See Cuprite, 








EF. 




p. 89. 


Mlllerite. 


Yellowand 


Fusible; sulphure- 
ous odour, brittle 




Do. 


Bare. 




metaUio. 












bead. 








Biamathinlte. 


Yellow or 
grey, and 
metallic. 


Fusible : sulphure- 
ous odour ; bead 


— 


Do. 


Do. 




of Bismuth. 








Antimonite. 


Grey and 


Fusible ; much 


- jHCL 


Local, not rare 




metaUio. 


white fume. 








Jameeonite. 


Do. 


Fusible ; much 
white fume, and 
bead of lead. 


"■ 


Sol. in 
part. 


Do. 


Wittichenite. 


Or^. 


Fusible; bead of 


Green OF, 


HNOj. 


A doubtful 






copper. 


dark red 
EF. 
Eeddidi-yel- 




species. 


Vivlanite. 


Oreen to 


Fusible to a mag- 


Do. 


Bare. 




brown. 


netic mats. 


lowOF, bot- 
tle green 
EF. 






Tourmaline. 


Very daA 
green, 

brown, or 
black. 

Oreyish- 


Do. 


Do. 


InsoL 


Teiy common 
but not usu- 
ally acicular. 


Manganite. 


Infusible. 


Amethystine 


HCL 


Bare. 




black, me- 




OF, colour- 








taUio. 




less EF. 






Pyroluslte. 


Do. 


Do. 


Do. 


Do. 


Localbut com- 
mon, usually 
acicular. 


Sulphur. 


Yellow. 


Ck>mbustible, blue 
flame. 


— 


InsoL 


Very rare in 
Com. or Dot. 



Oboup IV.— Sapid. 
(Soluble in water, and consequently haying a distinct taste.) 



Name. 



Colour. 



Taste. 



Special Experiments. 



Eemarks. 



Halite. 

Goslarite. 

Arsenolite. 

Kalinite. 

ICelanterite. 

Cyanosite. 

Johannite. 



White or 
brownish. 

White. 

Do. 

Do. 

Pale green. 

Blue or 
greenish. 
Green. 



Taste of com- 
mon salt 

Nauseous, me- 

taUic. 
Sweetish. 

Sweetish, as- 
tringent. 

Nauseous, like 
ink. 

Very nauseous, 
metallic. 

Bitter, astrin- 
gent. 



Fredpitates Nitrate of 
saver. 

With Co. green. 

Alliaceous odour on 

charcoal. 
Blue with Co. 

'^th borax, iron reac- 
tions. 

On charcoal a bead of 
Copper. 

With borax; Uranium 
reactions. 



A doubtful Corn- 
ish or Devon 
species. 

Very rare. 

Very rare ; en- 
tiroly TolatQe. 
Very rare. 

Local, but not un- 
common. 

Not uncommon in 
copper mines. 

Very rare. 
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GEOUP V. MAT.T.TBATtT.ia, 

(May be beaten oat into thin plates without breaking under the hammer.) 



Name. 



Ck>loiir. 



Special Experiments. 



Bemarks. 



Gold. 

SUver. 

Copper. 
Aii;entite. 

Chalcodte. 

Bismuth. 

Molybdenite. 

Kerargyrite. 



Yellow. 

White, often 
tarnished. 

Bed. 
Lead-grey. 

Do. 

Aeddish-white. 

Lead-grey. 

Greyish. 



Insoluble in HCl or HNO3 ; 

E" w solution in Aqua 
a. 
ie in HNO3 ; precipi- 
tated by Ha as a white 
curd, which is sol. in am. 
Green solution in HNTOj. 
On charcoal a bead of 

Silver. 
On charcoal a bead of 

Copper. 
Fusible on charcoal, a red- 
dish-yellow coating. 
L[ifu8ible, tinges flame 



Fusible, yields a bead of 
silver ; sol. in ammonia. 



Very rare. 
Bare. 



Common. 

Bare ; only imperfectly 
malleable. . 

Common ; only imperfectly 
malleable. 

Bather rare ; only imper- 
fectly malleable. 

Flexible, usually folia- 
ceous ; rare. 

Bare. 



Gboup VI.— Plastic. 
(May be moulded by the fingers, at least when wet.) 



Name. 


Colour. 


Special Experiments. 


Bemarks. 


Kaolin. 
Chloropal. 

Glauconlte. 

Smectite. 

Saponite. 


White. 
Yellowish-green 

Green. 

Brownish. 

Greyish or yell. 


Infusible ; blue with Co. 
Infusible ; turns black and 
magnetic. 

glass. 
Infusible, or fusible to a 
dark magnetic glass. 

Difficultly fusible. 


Very common. 

Not uncommon ; associated 
with china clay. 

A doubtful Cornish or 
Devon species. 

Falls to powder if placed 
in water ; a very doubt- 
ful species. 

See Steatite, p. 86. 



Oboup VII.— Both Ooloub and Stbeak Blub. 



Name. 


Behaviour on Charcoal. 


Solubility. 


Bemarks. 


Ch^yUte. 


Beadily yields a bead of 


Solnhleintheff. 


Not uncommon in small 




copper. 


in HCL 


quantities in cop. mines. 


Clinoclase. 


Strong alliaceous odours. 


Soluble, except 
the arsenic. In 


Bare ; may be best known 




and yields a bead of cop- 
per, more readily on addi- 
tion of soda. 


by the form of its crys- 




HNOg. 


tals. 


liroconite. 


Do. 


Do. 


Do. 


ConneUite. 


Yields a bead of copper ; 
strong sulphureous odour ; 


Not readily so- 


Exceedingly rare ; only a 




luble in acids. 


few specimens known. 




bright blue flame. 
Yields a bead of copper. 






Langite. 


Do. 


Bare ; occurs as a powdery 
coating, or crystalline, on 




with sulphureous odour. 










killas of copper lodes. 
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Oboup VII (OanHnued). 



Name. 


Behaviour on CbarooaL 


SolubiUty. 


"Rj^mftrki. 


Demidoffite. 


JrdxuAh\e;wUh 8oda yields 


Slowly decom- Extremely rare. 




a bead of copper. 


posed by HCl 
leaving gela- 
tinous silica. 




Linarite. 


Fiuible; yields a small 


Insoluble in 


Extremely rare ; the streak 




grain of copper, and depo- 
sits a yellow coating of 
oxide of lead. 


acids. 


is very pale blue. 














Chlorite. 


Fusible to a magnetic bead. 


. I>0. 


Usually earthy or foliar- 
ceous, and often more 
or less green. 


BluelronEarth. 


Do. 


Soluble in HOI. 


Pulverulent; rare. 



Gboup VIII.— Both OoiiOub and Stekak Gbesn. 



Name. 



Behaviour on Charcoal 



Solubility. 



Bemarks. 



Ataciunite. 

Brochantite. 

Malachite. 

Chrysocolla. 

OUvenite. 



ChalcophyUite. 
CUnodase. 



liroconite. 

Comwallite. 

Erinlte. 

Bayldonite. 



Easily reduced to a bead 
of copper : colours flame 
strongly blue. 

Easily reduced to copper ; 
sulphureous odour. 

Reduced to copper with- 
out fluxes. 

Seduced to copper only 
by addition of iiuxes. 



Fuses readily, sometimes 
deflagrates ; gives off al- 
liaceous fumes, and de- 
posits an abundant 
white incrustation on 
the cool part of the sup- 
port; with soda yields 
a bead of copper. 
Do. 



Do. 



Do. 



Do. 

Do. 

Fuses readily, gives off al- 
liaceous odours, and de- 
posits a yellow coating 
near the assay ; leaves a 
hard white alloy ni cop- 
per and lead. 



Soluble in ammo- 
nia, colouring it 
strongly blue. 

Soluble in HCL 

Soluble with effer- 
vescence in Hd. 

Slowlydecomposed 
by HCl, leaving 
gelatinous silica. 

Soluble, except ar- 
senic anhydride, 
inHNOs; soluble 
in HCl, forming a 
green solution. 



Do. 
Do. 



Do. 



Do. 

Do. 

Soluble in warm 
HNOa, but not 
readily ; the solu- 
tion yields a white 
ppt. of PbS04 on 
addition of sul- 
phuric add. 



Very rare and locaL 



Bare and local 

Common in cop. mines ; 

streak very pale green. 

Bare in copper mines; 

not uncommon in the 

Lizard district ; streak 

le green. 

)ut not very rare. 



Bare ; best known by the 
form of its crystals. 

Bare and local ; best dis- 
tinguished from Oli- 
venite by the form of 
its crystals; more of- 
ten blue than green. 

Bare; only green occa- 
siimally; best distin- 
guished by the form of 
its crystals. 

Very rare; never in 
crystala. 

Very rare; occurs in 
mammillated crusts. 

Veiy rare; occurs in, 
minute mammillary 
concretions ; grasa- 
green to bladdsh- 
green. 



Digitized by VjOOQIC 



18 



Ohaptbb n.— determinative. 



Group VIIL (Continued.) 



Name. 



Behaviour on Charcoal. 



SolubiUty. 



Bemarks. 



Chenevixite. 

libethenite. 

Lmmite. 
Torbemite. 

Pyromorphite. 



Pharmacosi 
derite. 



Scorodlte. 

Yiyianite. 

Cronstedtite. 
Annabergite. 

Chlorite. 



Fuses readily to a black 
magnetic scoria; gives 
off arsenical fumes ; with 
fluxes yields a grain of 
copper. 

Fuses to a dark bead of 
metallic appearance ; in 
BF with soda yields a 
bead of copper, but not 
re^idily. 

Do. 

Fuses to a dark mass, 
which ciystallizes on 
cooling ; with soda 
yields a bead of copper. 

Ftises readily, crystallizes 
on cooling ; with soda 
yields ahead of lead, and 
coats the support yel. 



Fuses readily to a black 
magnetic mass, giving 
off arsenical odours ; 
with borax yields iron 
reactions. 
Do. 



Fuses readily to a dark 
magnetic mass, which 
yields iron reactions 
with borax. 

Fuses to a magnetic mass ; 

with borax yields iron 

reactions. 
Fuses readily, giving off 

strong alliaceous odours 

with borax yields nickel 

reactions. 
Fusible to amagnetic bead 



Beadily soluble in 
HN(k or HCl, 
forming a green 
solution. 

Beadily soluble in 
HNC^ soluble 
also in HCl or am- 
monia ; decom- 
posed by KHO. 
Do. 

Soluble in HNOj. 



Soluble in HNq«, 
the solution yielos 
a white ppt. on 
addition of H. 
SO4. 

Soluble in HNO3 
or HCL 



Do. 



Do. 



Slowlydecomposed 
by HCl, leaving 
gelatinous silica. 

Soluble in HCl or 
HNO3, forming a 
clear green solu- 
tion. 

Insoluble in acids. 



Very rare ; occurs In 
small compact masses, 
imbedded in quartz. 



Bare and local. 



Only one British speci- 
men known. 

Local, but not rare, usu- 
ally in very thin crys- 
taUine plates. 

Not uncommon in lead 
mines; usually occurs 
in min ntfl hexagonal 
prisms of a green 
colour; streak often 
uncoloured. 

Bare and local ; usually 
occurs in minute green- 
ish cubes, variously 
modified. 

Very rare and local ; 
usually occurs in slen- 
der prisms of a pale 
bluisn-green colour ; 
streak nearly colorless. 

Local, but sometimes 
not uncommon ; veiy 
variable in colour, but 
powder always blue 
after a little exposure. 

Very rare and locaL 



Local and rare. 



Com. , but usually earthy. 



Gboup IX.— Ooloub and Stebak Red, Ybllow, ob Bbown. 



Name. 


Hard- 
ness. 


Streak. 


Behaviour on Char- 
coal. 


Solubility. 


Bemarks. 


Cervantite. 
neizlierite. 


Soft. 
2-0-4 


Yellow. 
Do. 


Volatile OF; re- 
duced to a bead of 
antimony BF. 

Fuses readily to a 
grey brittle glo- 
bule with sulphu- 
reous odour. 


SoL in HCl, 
sometimes 
re-precip. on 
addition of 
water. 
SoL in strong 


Local,butnot 
very rare. 

Do. 
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Gboup IX. (Continued.) 



Fame. 


Hard- 
ness. 


Streak. 


Behaviour on Char- 
coal. 


Solubility. 


Eemarks. 


PharmacoBi- 


2-5 


Pale brown 


Fuses readily to a 


BoL in Ha 


Bare eb local. 


derite. 




to green. 


dark magnetic 


orHNOs. 


usually in 








mass, givins off al- 
liaceous odours; 




small oreen- 
ifA cubes. 








with borax yields 












iron reactions. 






Fitticite. 


2-3 


Yellow or 
brownish. 


Do. 


SoLinHGL 


Local, but 
sometimes 
not very rare 
A product of 
thedecomp. 
of other mi- 
nerals in old 
works; never 
crystallized, 
loc., but not 


Goethite. 


6-6-6 


Do. 


Infusible : with 


Slowly BoL in 








borax yields iron 


HCL 


rare; occurs 








reactions. 




usuallT in 
dark brown 
briLcrystls. 


Umonite. 


Do. 


Yellow or 
brown. 


Do. 


Do. 


Very com., 
oft. radiated 
but never in 
crystals; ydl. 
ochre is Kjft, 


Anatase. 


6-6-6 


Pale brown. 


Infusible ; with 


Slowly soL in 


Very rare & 








borax yields tita- 


concentrat. 


locaL 








nium reactions. 


H«S04; in- 
sol in Ha 
or HN08. 




ButUe. 


Do. 


Do. 


Do. 


Do. 


Do. 


Brookite. 


Do. 


Do. 


Do. 


Do. 


Do. 


Titanite. 


6-6-6 


Greyish or 
brownish. 


Very slightly fusi- 
ble. 


Decomposed 

by Ha. 
Sol. in HCL 

4& all except 


Do. 


OllTenite. 


8 


Pale brown 


Fuses readily, and 
gives off alliace- 


Localbutnot 






to green. 


very rare. 








ous odours ; with 


arsenic an- 




Hiaiiigerite. 


8-6-4 


Yellow to 


soda yields a bead 
of copper. 
Fuses to a dark 


hydide in 
HNOs. 
Soluble, ex- 


Locals rare. 






brown. 


magnetic bead, 


Sr^cT^ 










but not readily. 




]^yromoiphite. 


Do. 


Pale brown. 


Fuses readily to a 


SoLinHNOs, 


Kot uncom. 








bead which crys- 


tt '' 


in lead mines 








tallizes on cool- 
ing: with soda 


coir, usually 
green, streak 








yields a bead of 




pctle green. 


Autanite. 


1-2-6 


Yellow. 


Fuses readily to a 


SoLinHNOa, 


Local Avery 








dark mass with 


forming a 


rare; usually 








crystalline surface 


yellow solu- 
tion. 


aa yellow 










scales. 


Blende. 


8-6-4 


Pale brown. 


tates strongly ; 
support often 
slightly coated 


Very slowly 
soluble in 


Very com., 
and widely 








ingoflHaS. 


diffused. 








with white. 






Wolfram. 


6-5-6 


Dark brown. 


Infusible, or diffi- 


Slowly de- 


Loc, but not 








culty fusible ; de- 


composed 
by Ha, de- 


rare; usually 








crepitates strong- 


imbedded in 








ly. 


positingyeL 
tungstic an- 
hydride. 


quartz or 
ddorite. 
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Oboup IX. (CtrntinuedJ 



Name. 


Hard- 
ness. 


Streak. 


Behaviour on Chaiv 
coal. 


Solubility. 


"R^IDftyVil, 


Betinite. 


1-2-6 


Pale brown. 


Bums with abright 
flame. 


PartiysoLin 
alcohol or 
ether :insoL 
in acids. 


In England 
found only 
at Bovey 
Tracey. 


Cuprite. 


^'i 


Bed or dark 
brown. 


Easily reduced to a 
bead of copper. 


SoLinHNOs, 
forming a 
green solu- 
tion. 


Common. 


Hamatito, 


e-6-6S 


Do. 


Infusible; magne- 
tic; with borax 
gives iron reac- 
tions. 


Slowly soL in 
HCL 


Do. 


Brytbrite, 


1-6-2-6 


Pink. 


Fusible readily ; 
gives off alliace- 
ous odours ; with 
borax yields co- 
balt reactions. 


SoLinHGlor 
HNOj. 


Local ^b rare. 


Pyrargyrita 


2-2-6 


Dark red. 


Fuses readily to a 
dark bead ; after 


Decomp. by 
HNOa, pre 
cipitatedon 
addition of 


Do. 








long roasting 
yields a bead of 


















silver. 


Hca. 





Group Z.— Ck^LOUB Vabious, Stbbak Black or vbrt Dark, H. below 5. 
(Easily scratohed with a knife.) 



Name. 


Colour. 


Streak. 


Sp. Or. 


Behaviour on 
CharcoaL 


SolubiUty. 


Bemaiks. 


Antimonito. 


Lead-grey. 


Black. 


4-6-4-7 


Beadilv fusible; 
volatile ; sulphu- 


Soluble in 
warm HCL 
gives off 

Sofuble in 


Common, 
but local 










reous odour; 




Jameaonite. 


Do. 


Do. 


6'6-6'8 


white coating. 
Beadily fusible; 


Common, 


Antimony. 


Tin-white. 


Grey and 
shining. 


t-MS 


sulph. odour ; 
yellow coating; 
bead of lead. 
Beadily fnaibleeb 
vola^e; white 
coating. 


HNO«,pre- 
cipUated 

Soluble in 
Aqua Beg. 


butlocaL 

Adoubtful 
British 
species. 


Arsenic. 


Dark grey- 


Do. 


6-9-6-0 


BeadUy fusible & 
volatile; strong 


Soluble in 
HCl. 


Do. 


BeriUfirite. 


Orey or 


Daxk grey 


44-8 


Beadily fusibleto 


SoLinHa, 


Local, but 




brown. 


orbhiek. 




a dark magnetic 


probably 










slag; white coat- 


not very 










ing; sulphureous 




rare. 










odour. 






Argentite. 


Lead-grey. 


Black, 


6-»-7'4 


Beadily fiiaible& 


Soluble in 


Local and 






shining. 




reduced toabead 
of silver. 


HNOjbpre- 
clptd. by 
HCl, color- 
less solutn. 


rare;mal- 
leable. 




Black. 


Black. 


6-2-6-8 


Beadily fusible; 
white coating on 
support; bead of 
silver if treated 
witiisoda. 


As Argen- 
tite, color- 
less solu- 
tion. 


Local and 
rare;brit. 
tie. 
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Gbouf X. (OonHnwd,) 



Name. 



Colour. 



Streak. 


Sp. Gr. 


Black. 


C-0-6-2 


GreTlsh- 
blaok. 


6-6-6-8 


Black. 


8-8-i-6 


Do. 


4'i-4*5 


Greenish- 
black. 


8&4 


Black and 


4-5-7-6 


Dark red- 
diah-brown 


4-8-4-6 


Dark red- 
dish-brown 
or black. 


4-W2 


Greyish- 
bUck. 


6-7n5-d 


Black. 


4-8-4*6 


Do. 


4-8-S 



Behayionr on 
CharcoaL 



Solubility. 



Bemarks. 



Polybaaite. 
Chaloodte. 
CoreUlte. 

Embescite. 



Chalcopy- 
lite. 



Domeykite 
(Ck>ndur- 
lite). 



Tennantite. 



lUilevz. 



Bonmooite. 



Stannite. 



Wittiche- 
nite. 



Black. 
Lead-grey. 
Dark bine. 



Purplish, 
mottled, or 
variegated. 



Yellow or 
variegated. 



Greyish or 
brownish- 
black. 



Lead-grey 
to iron- 
black. 



Grey to 
iron-black 
often iri- 
descent. 

Lead-grey. 



Greyish or 
black. 



Tin -white 
to steel- 
grey. 



Beadily fusible; 
white coating ; 
bead of Ag. with 
soda. 

Beadily fusible; 
bead of copper ; 
sulph. odour. 

Beadily fusible; 
combustible in 
part ; bead of 
per; sulphure- 
ous odour. 
As Chalcocite, 
but requires ad- 
dition of borax 
for reduction ; 
slag gives iron 
reactions. 
As Embescite ; 
but less ea^ 
reduced to cop- 
per ; fused mass 
is magnetic. 
Fuses readily; 
yields strong al- 
liaceous odour & 
abundant white 
coating; reduced 
to a bead of cop. 
Fuses readily; 
strong alliaceous 
odour ; white 
coating ; bead of 
cop. -vdtii fluxes. 



Fuses readily ; 
white coating ; 
usually no allia- 
ceous odour; bd. 
cop. with fluxes. 
Fuses readily ; 
sulphureous 
odour; yellow 
coating; bead of 
cop. vnth fluxes. 



Fuses readily to 
a brittle magne- 
tic bead; white 
coating ; sulphu- 
reous odour. 
Fuses readily ; 
darkyeUow coat- 
ing ; sulphure- 
ous odour ; bead 
of copper with 
difficulty. 



As Argen- 
tite, green 
soluuon. 

Decompsd. 
by HNOj, 
green solu- 
tion. 

As Chalco- 
cite. 



Do. 



Do. 



Partially 
soluble in 
^NO«,gm. 
solution. 



As Domey- 
kite. 



Very much 
as Tennan- 
tite. 



Partially 
sol. in hot 
HNOs; a 
white ppt. 
on addi- 
tion of 
HsS04. 
Decompsd. 
by hot 
HNO«,gm. 
solution. 

Soliible in 
hotHNOj; 
white ppt. 
if diluted 
with much 
water. 



Adoubtful 
British 
species. 

C!ommon, 
but local. 



Local and 
rare. 



Local, but- 
not un-' 
common. 



Local and 
rare. 



Local and 
rather 
rare, oc- 
curs usu- 
ally in 
minute 
tetrahed. 
ciystals. 
Local, but 
not very 
rare. 



Local, but 
not very 
rare;very 
brilliant. 



Locals but 
not rare. 



Adoubtful 
British 
species. 
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Oboup X. (OotUintted.) 



Name. 



Colour. 



Streak. 


Sp. Gr. 


Black. 


6-4^-« 


Do 


7-2-7-7 


Dark' 
brown. 


4-6 


Do. 


7-7« 


Dark 

black 
Blaok. 


4-2^*4 
4-7-6-0 



Behayionr on 
Charcoal. 



SoInbiUty. 



Bemarka^ 



Bismuthi- 
nite. 



Galena. 
Pentlandite 

Wolfram. 

Hanganite. 
Pyrolnaiteii 



Lead- grey, 
often a 
yellowtar- 
nish. 



Lead-grey. 



Bronze-yel- 
low or 
browniah. 



Dark grey- 
ish, or 
brownish - 
black. 



Greyish- 
black. 

BlniBh- 
black. 



Fuses readily; 
darkyellow coat- 
ing; sulphure- 
ous odour; brit- 
tle bead of bis- 
muth. 

Fuses readily; 
sulph. odour : 
bead of lead. 
Fuses readily to 
a dark brittle 
magnetic mass ; 
withborazyields 
iron reactions; 
sulph. odour. 
Infusible, or fusi- 
ble witn great 
difficulty; decre- 
pitates strongly. 



Infusible ; i>ffn 
reactions with 
borax. 
Do. 



Decompsd. 
by hot 
HNOspre- 
dpitated 
by water. 

Decompsd. 
by hot 
HNO*. 
Soluble in 

HNOs, 
forming a 
greenish- 
yellow so- 
lution. 
Decompsd. 
by Aqua 
Begia. de- 
positing 
yeLtungs- 
ticanhyd. 
Soluble in 
waimHCL 

Soluble in 
warmHCl, 
oflf 



Local and 
rare; ge< 
neraUyin 
brilliant 
needles. . 

Common. 



Local and 
rare. 



Local, but 
not rare 
usually; 
more than 
60. 

Local and 
rath, rare 

LocaLbut 
rather 



soils the 
fin gers. 



Gboup XL— Coloub Yabious; Stbeak Black ob Yebt Dabk; H. fbom 5 to 6. 
(Soratohed with a knife, but not easily.) 



Kame. 


Colour. 


Streak. 


Sp.Gr. 


Behaviour on 
Charcoal. 


Borax Bead. 


Bemarks. 


Chromite. 


Brownish- 
blAck. 


Brown. 


4-44-6 


Infusible. 


Green both 
flames. 


Local and 
rare, in 

grains 
imbedded 
inserp. 


Cobaltite. 


Tin-white 


Greyish- 


6^S 


Fusible to a dark 


Blue, both 


Local and 




or red- 


black. 




brittle magnetic 


flames. 


rare. 




dish. 






bead ; alliaceous 
and sulphureous 
fumes. 






Smaltite. 


Greyish- 
black. 


Black. 


6-4-7'7 


Fusible to a dark 
brittle magnetic 

odour and white 
coating. 

Fuses readily to 
a dark biittie 


Do. 


Not un- 
common. 


HispickeL 


Tin -white 


Do. 


MS 


Beddish- 


Common 




to steel- 






yellowOF, 


in tin 




ertj. 






magnetic bead; 
alliaceous and 


bottle- 


mines. 










green BF. 












sulph. odours ; 
wUte coating. 
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Gboup XL (OonUnned,) 



Name. 


Colour. 


Streak. 


Sp.Gr. 


BehaTlonron 
Charcoal. 


Borax Bead. 


Bemarks. 


Leucopyiite 


Tin-white, 


Black or ' 6-9-7-4 


Fuses readily to 


As Mispic- 


Not un- 




often a 


greyish. 




amagneticbead; 


kei 


common 




brown 






stronff alliace- 
ous odonis. 




in tin 




tamidL 








mines. 


Magnetite. 


Dark brown 
or black. 


Black. 


4-9^'2 


Infusible. 


Do. 


Local and 

rather 
rare,often 
strongly 
magnetic. 


nmenite. 


Steel-grcv 


Brown to 


46-6-0 


Do. 


YellowOF, 


Local, but 




or black. 


black. 






brownBF. 


not very 
rare. 


Mlomelane 


Greyish- 


Brownish- 


6-0 


Do. 


Amethyst- 


Local, not 




black. 


black and 






ine OF, 
colourless 
BF. 


uncom. 


BTiccollte. 


Copper-red 


Brownish- 


e-c-T-s 


Fuses easily to a 


Variable ; 


Local and 






black. 




brittle globule; 
strong alliace- 
ous odours. 


reactions 
for nickel 


rare. 










andiron. 




Wolfram. 


Dark grey- 


Darkbrown 


7-7-6 


Infusible, or fusi- 
ble with great 


Beddish- 


Local, but 




ish or 






yeUowOF, 


not rare. 




brownish- 






difficulty; decre- 


darker on 






black. 






pitates strongly, 
and separates in- 


cooling. 












to thin scales. 





Gboup XII.— Coloub Vabious ; Streak "White ob Vebt Light ; H. below 5. 
(Banly leratcbed with a knife.) 



Name. 


Sp. Or. 


Behaviour on CharcoaL 


SohiMUty. 


Bemarks. 


Angleaite. 


61-6-4 


Fuses easily ; sulphure- 
ous odour; bead of 
lead. 




Local and rare. 


Cerossite. 


6-4-6-6 


Easily reduced to a 
bead of lead. 


Soluble with effer- 


Local, but not 






vescence in Hd 


very rare, usu- 








orHNOo. 
Partly soluble with 


ally adcnlar. 


Cromfordlie. 


6^-8 


Fuses easily to a white 


Only one Cornish 






tallizes on cooling; in 
BFabeadofl^and 
white coating. 
Fusee easily; stronff 


effervescence in 


specimen known 






HNOs. 


tohaveoccuzred 


Miioetite. 


7-7-8 


Partly soluble in 


Local, but not un- 






HNO3. 


common in lead 






bead of lead. 




mines. 


Fyromoiphiku 


6-6-7-1 


Fuses easily; crystal- 
lizes on cooling; with 
borax yields a bead of 
lead, but not easUy. 


Do. 


Not uncommon 
in lead mines. 


m^ip w til 


»-6-»*8 


Very readily fusible; 


Soluble in HNO3 ; 


Local, but not 






coats support yellow. 


precipitated on 
addiUon of water. 


very rare. 
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Group XrL'--( Continued.) 



Name. 


Sp. Gr. 


Behaviour on Charcoal. 


Solubility. 


Bemarka. 


Agneaite. 


6-9-7 


VeiT readilv fusible; 
i^rittle ^id of ^b^ 


Soluble (with effer- 
ves.?) in HN(^: 
precip. on addOl- 
tion of water. 


Local and very 
rare. 






muth. 




Yalentinite. 


6-6-6-« 


Fusible and volatile: 
white coating, no al- 
liaceous odour. 


Soluble in Aqua 
Eegia, re-precip. 
on addition of 
water if concen- 
trated. 


Local and rare. 


Senamontite. 


6-2-6-8 


Do. 


Do. . 


Do. 


Olivenite. 


8-9-4 


BeadUy fusible ; strong 


Soluble in HNOj) 


liocal, but not 






white coating; bead 


except AssOs. 


very rare; streak 








usually very 






of copper if treated 




light green. 






with soda. 






Fhannaooside- 


2-94 


Beadily fusible ; allia- 


Mosthr soluble in 


Local and rare; 


lite. 




ceous odour, white 








coating: brittle mag- 
netic uag which gives 




minute cubes of 








a green colour. 






iron reactions. 






Scorodite. 


8-1-8-8 


Much like the preced- 
ing. 


Do. 


Local and rare; 
occurs usually 
in very light 
green prisms. 


YiTlanite. 


2-6-2-7 


Puses readily to a dark 
magnetic bead ; with 
borax yields inm reac- 
tions. 


Do. 


Local, but not 
veryrare; streak 
soon becomes 
blue, though 
white at first. 


Wayellite. 


2-8-2-4 


Puses toa white opaque 
mass which turns blue 


Soluble in HCl and 


Local, but not 






HNOs. 


very rare, usual- 






when treated with Co. 




ly in radiated 
masses. 


KafcroUte. 


2-2-2-8 


Fuses readily, colours 


Decomposed by 
HCl, leaving gehi- 


Veryrare. 






flame yeUow, white 








residue, blue with Co. 


tinous silica. 




Stilbite. 


2-2-2 


Do. 


Do. 


Do. 


iUbestos. 


2-^-4 


Fusible, but not readi- 
ly ; usually turns blue 
with Co. 


Insoluble in HCL 


Not uncommon in 
some districts. 


Schiller Spar. 


2-6-3-8 


Fusible, but not readi- 


Decomposed by 
HsSO^, less readjf- 
lybyHCL 


Not uncommon ih 






ly : pinkish if treated 
with Co. 




Serpentine. 


2-4r2-6 


Do. 


Do. 


Very common in 
some districts. 




2-4r2'9 


Infusible ; blue with Co. 


Decomposed by 
warm HsSO^; 
8ca^ce^y acted 
upon by HCL 

Insoluble in HCl or 


Local, but not 
veryrare. 


ChiastoUte. 


2-9^-4 


Do. 


A doubtful Corn- 








HNOg. 


ish species. 


Finite. 


27-2'9 


Infusible, or fusible 


SUghtly acted on 
by HCL 


Local, but not 


• 




with great difficulty; 


uncommon. 






blue with Co. 






Allophane. 


l-8-l'9 


Do. 


HCL^^ 
Decomposed by 


Local and lare^ 


Schrotterite. 


1-9-21 


Infusible, or fusible 


A doubtful Corn- 






with great difficulty ; 
blue with Co. 
Infusible ; pink or red 


HCL^^ 


ish species. 


Steatite. 


2-^2-8 


Scarce]^ affected 
by HCl, decom- 


Tiooal, but not 






with Co. 


uncommon* 




1 


posed by HsSO^. 




Talc 


2-e-2-8 


Da 1 


Do. 


Do. 
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Gbouf XII. (Oowtinued, ) 



Name. 


Sp. Qr. 


Beliavioiir on Chaitsoal. 


SolubiUty. 


Eemarks. 


Kagneaite. 


2-8-81 


Infaaible; pink with 


Soluble with effer- 


A doubtful Corn- 






Co. 


vescence in HCl. 


ish species. 


Blende. 


S-9-4-2 


Infasible; decrepitates 
strongly ; sulpliureons 
odours, often white 
coating, which turns 
green with Co. 


Soluble in strong 
HCl or HNO3; 
gives off H9S. 


Very common. 


Calamine. 


4r4-6 


Infusible ; green with 
Co. 


Soluble with effer- 
vescence in HCl. 


Local and rare. 


Calclte. 


2-5-2-8 


Infusible: glows with a 
bright Ught ; becomes 


Soluble with effer- 


Not uncommon. 






vescence in dilute 








alkaline. 


HCL 




Aragonite. 


2-7-30 


As Calcite, but falls to 
powder at a low tem- 
perature. 


Do. 


Very rare and 
local 


Dolomite. 


2-8-31 


Infusible; becomes al- 
kaline. 


Do. 


Not uncommon. 


Chalybite. 


5-7-3-9 


Infusible, but turns 
black and magnetic. 


Slowly soluble in 
HCl, with efferves- 
cence. 


Very common. 


Barytes. 


S-4-7 


Fusible at about 3; 


Insoluble in HCl 


Local, but not 






tinges flame yellow- 


until after heat- 


very rare. 






ish-green. 


ing in EF. 




Celestite. 


8-8-4 


Fusible at about 3 to a 
white mass ; if mois- 
tened with HCl co- 
lours flame bright red. 

Infusible: with soda 


Do. 


Local and rare. 


Ghrysocolla. 


2-2-2'3 


Soluble in HCl, 


Local, but not 






effervesces and yields 


leaving gelati- 
nous silica. 


very rare. 






a bead of copper. 




Chloropal. 


1-7-21 


Fusible with difficulty 


Decomposed by 
HCl, leaving ge- 


Do. 






or infusible : turns 








black and magnetic. 
Infusible ; becomes 


latinous silica. 




Clmrchite. 


3-0-31 




Very rare. 






opaque. 







Group XIIL— Ooloubs Vaeious ; Streak White or Vert Light ; 

H. FROM 5 TO 6. 
(Scratched with a knife, but not easily.) 



Name. 


Sp. Gr. 


Matrass. 


On Charcoal. 


Solubility. 


Remarks. 


NatroUte. 


2-2-2-3 


Yields water. 


Fuses readily : 
colours flame yel- 
low, white resi- 
due; blue with 
Co. 

Do. 


Decomp. by 

HCl, leaving 

gelatinous 

silica. 


Very rare. 


Analdte. 


2-0-2-3 


Do. 


Do. 


Of very doubtful 












occurrence. 


Ghildrenite. 


8-2 


Do. 


Infusible; with 
borax yields iron 
reactions. 


Slowly soL in 
HCl. 


Local and rare. 


Porcellanite. 


2-e-2-8 


Do. 


Fuses with some 


Slightly act- 
ed upon by 


Of very doubtful 








difficulty; blue 


occurrence. 








with Co. 


HCl. 
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Geoup Xin. (Continued,) 



Name. 


8p. Or. 


Matrass. 


On Charcoal 


Solubility. 


Bemaiks. 


Babingtonite. 


8-8-8'6 


Anhydrous. 


Fusible: alkaline 


Insoluble in 


Local, but not 








reaction after 


HCl or 


very rare. 








heathig; with 
borax iron reac- 


HNOj. 










tions. 






Amphibole. 


2-&-8-4 


Do. 


Often fusible to 
a dark magnetic 
mass. 


Do. 


Not uncommon ; 
often green and 
radiated. 


Pyroxene. 


8-2-8-6 


Do. 


Do. 


Do. 


Local, but not 
very rare. 


Orthoclase. 


2-6 


Do. 


Pusiblewithdlfia- 
culty, or infusi- 
ble. 


Do. 


Common in gra- 
nite ; cleavages 
at right angles. 
Probably not un- 


Albite. 


2-6-2-7 


Do. 


Fusible ; colours 


Do. 








flame strongly 




common in gra- 








yellow. 




nite ; cleavage 
inclined. 


ScapoUte. 


2-6-2-8 


Do. 


Fusible ; blue 
with Co. 
Fusible with dif- 


Do. 


Local and rare. 


Saussurite. 


2-7-8-4 


Do. 


Do. 


Local, but not 
rare. 








ficulty, or infu- 










sible. 






Apatite. 


8-2-8-8 


Do. 


Fuses with dif- 
ficulty, or infu- 
sible. 


Slowly SOL in 
HCl or 
HNOg. 


Local and rare. 


Titanlte. 
Scheelite. 


8-4-8-6 
6-9-6-2 


Do. 
Do. 


Do. 
Do. 


Decomposed 
by HCl or 
HNO,. 
Soluble, ex- 
cept yellow 
tungstic an- 
hydride, in 


Do. 
Do. 


Ehodonite. 


8-4-3-7 


Do. 


Do. 


Soluble, ex- 
cept silica, 
In HCl. 


Local, but not 
rare. 



Oroup xrv.— Colours Various ; H. = 6 ajstd upwards. 
(Cannot be scratched with a knife.) 



Name. 


Hard- 
ness. 


Sp. Gr. 


Common Colours of 

Cornish or Devonshire 

specimens. 


Bemarks. 


Quartz. 

Calcedony. 
Jasper. 


7 

«-7 
6-7 


2-6-2-8 

2-6 
2-68 


Often colourless, or 
white and opaque ; 
sometimes tinged pur- 
ple (Amethyst), yellow 
(False Topaz), or 
brown ; rarely green. 

Often bluish or yellow- 
ish ; sometimes white 
and opaque on the 
outside, and nearly 
black within. 

Usually red, brown, 
or black, sometimes 
dark green. 


Very common ; best known by 
its hardness, want of cleavage, 
and insolubiUty in all acids 
except HF ; often crystalliaed 
in hexagonal prisms. 

Much less common than quartz ; 
usually botryoidal or stalao- 
titic; never crystallized; usu- 
ally translucent, but not 
transparent. 

Not very rare ; never crystal- 
lized; nearly or quite opaque. 
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Group XIV. (Continued,) 



Kame. 




Common Ck>lour8 of 

ComiBh or Devonahire 

specimens. 



Remarks. 



Banasarite. 

Orthoclaae. 

Albite. 

Amphibole. 

Pyroxene. 

Hypersthene. 

OpaL 

Isopyre. 
BJiodonite. 

Tourmaline. 
Garnet. 

Azinite. 

Anataae. 

Brookite. 

ButUe. 

Caasiterite. 

Pyrites. 
Marcasite. 

Braunite. 



6 
6 

e-7 

4-6 

4^ 

6-6-6-S 

6-5-6-6 
6-6 

7-7-6 
6-6-7-6 

6-6-7 

6-6-6 

6-6-6 

6-6-6 

6-7 

6^-6 
6-6-5 

6-6-5 



2-5-2-6 



2-6-27 
2-9-3-4 
8-2-8-3 

8-2-8*6 

1-0-2S 

29^-0 
8-4-3-7 

2-d-8-8 
8-1-4-8 

8-8-3 

3-8^ 

4-4-2 

4-2-4'8 

6-8-7 

4-8-6-1 
4-8-6-1 

4-7-4-8 



Usually greenish or 
reddish. 

tJsnally pale flesh- 
coloured ; pink or red 
sometimes. 

Usually white or cream- 
coloured. 

Usually dark green. 



Mostly dark green or 
nearly black. 



Mostly dark brown. 



Mostly of light colours. 



Usually dark brown or 
nearly black. 

Usually pink or rose- 
red. 






Usually black, dark 
brown, or dark green. 

Usually brown or 
brownish-yellow. 

Brownish. 



Mostly brownish ; lus- 
tre semi-metallic. 



Brownish ; thin plates 
reddish ; lustre semi- 
metallic. 

Brownish or reddish; 
lustre semi-metallic. 

Greyish, brownish, or 
black ; lustre semi- 
metallic. 

Yellow ;lustre metallic. 

Do. 



I 



Black or dark-grey ; 
lustre metallic. 



Local, but not very rare; in 
Britain not known out of the 
Lizard district. 

Very common in granite ; best 
known by its perfect rectan- 
gular cleayages. 

Less conmion than Orthoclase ; 
cleavages make angles of 
930 86^ and 860 24'. 

C!onmion in a massive condition ; 
rarely crystallized ; fusible 
more or less readily. 

Usually massive; much lesa 
common than Amphibole : re- 
ported from St. Just, but it is 
doubtful whether the typical 
variety has occurred in Corn- 
wall or Devon. 

Reported from the LLzard dia^ 
trict, but it is doubtful whether 
true Hypersthene has been 
found there. 

Local and rather rare; never 
crystallized; yields water in 
matrass, and is partially solu- 
ble in KHO. 

Local and rare ; not known to 
crystallize; somewhat vitreous 
in appearance. 

Local, but not very rare, in a 
massive condition ; fusible 
with a strong heat, and yields 
manganese reactions. 

Common ; usually in indistinct 
prisms, or radiated masses. 

Local and somewhat rare; oc- 
curs in crystals like figs. 8, 6, 
19, 25, 26. 

Best known by its unsymme- 
trical, sharp-edged, brilliant, 
tabular crystals; local and 
somewhat rare. 

Local and rare ; best known by 
the form of its crystals, see 
Figs. 72, 73, 234 ; with borax 
yields titanium reactions. 

Local and very rare ; crystals 
like Fig. 147 ; with borax like 
Anatase. 

Local and very rare, or doubt- 
ful ; with borax like Ana- 
tase. 

Common ; easily known by its 
hardness and high specific 
gravity. 

Common ; often occurs in'cubes 
or pentagonal dodecahedrons. 
Not so common as Pyrites, best 
distinguished by the different 
form of its crystals. 
Very doubtful as a British spe- 
cies ; with borax yields man- 
ganese reactions. 
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Obouf XIV. (Continued. ) 



Name. 


Hard- 
ness. 


Sp. Oft, 


Common Colours of 

Cornish and Devonshixe 

specimens. 


Bemarks. 


Topas. 

BBiyL 

Frehnite. 
Epidote. 

Andaluaite. 
StauroUte. 


(H>-6 
8 

7-WO 

6-7 
6-6 

7-7-6 
7-7-6 


8-1-8-8 
8-4-8-6 

2-6-2-8 

2-9-8 
8-8-6 

2-9-8-4 
8-4^-8 


Colourless, or slightly 
tinted with blue, 
green, or yellow. 

Colourless, or slightly 
tinted with green or 
blue. 

Usually pale green. 

Usually green or brown. 

Usually dull white or 

greyish. 
Usually reddish-brown 

or black. 


Yeiy rare, if not doubtful; 
occurs in small, highly modi- 
fled imbedded crystals. 

Local and very rare ; in longi- 
tudinaUy striated prisms, with 
Gassiterite, Apatite, Muor, or 
Quarts. 

Local and very rare, as hex- 
agonal prismsy imbedded in 

Local and very rare; fusible 
with effervescence at about S. 

Local and very rare: fusible 
more or less readily ; occurs 
imbedded in Quartz or on 
Hornblende rock. 

Local and very rare ; occurs in 
square prisms. 

Local and very rare, If not 
doubtfuL 



Geoup XV.— Coloub Vabious; Combustiblk ob Volatilb. 

(If heated on Charcoal, bum away or pass off in vapour.) 

KoiB.— Jfany wiphides take fire momentarily, but they altoays leave a contiderable 
quatUity of incombustible matter. 



Kame. 


Colour. 


Sp. Gr. 


Solubility. 


Bemarks. 


Bitumen. 

Betinite. 

Arsenic. 
Arsenolite. 

Graphite. 

Sulphur. 

Figotite. 


Dark brown or 
black. 

Brown or yellow- 
ish-brown. 

Dark steel grey. 
White, or pale yel- 
low. 
Lead-grey or black. 

YeUow. 

Brown. 


1-1-2 
1-1-2 

3-6-3-7 
1-8-20 
2-21 


Partly soluble 
in ether or 
alcohol. 
Do. 

Soluble in HCL 
Do. 

Insoluble in 
acids. 
Do. 

Partly soluble 
in Ha. 


Local and rare; usually 
more or less plastic. 

Local, not very rare ; brit- 
tle ; found only at Bovey 
Tracey. 

A doubtful species. 

Local and rare ; completely 
volatile. 

Local and rare ; bums away 
slowly without flame. 

with sulphureous odour. 
Local, but probably not 
very rare. 
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CHAPTER III. 

DBSCEIPTIVB. 

A full desoription of a mineral would involve a knowledge of all its properties, 
as well as the cooditions of its occurrence and the mode of its formation. In 
this sense no mineral, has vet been described ; perhaps never will be. In the 
second part of this work I have endeavoured to indicate by the type in which 
the name is printed the companttive abund^oe or rarity of the minerals 
described. Thus, very common minerals, as PY&IT£S ; minerals which are 
less common, as CALCITE; and those which may be regarded as rare, as 
OLIVENITEf are at once indicated by their type. A further distinction had 
been intended for the very rare ones, as topaz, but by an oversight this was 
neglected until too late. 

The characters of the minerals are then given, as far as possible in the 
following order: — 

Synonyms, Frangibility, Streak, 

Form, Diaphaneity, Phosphorescence, 

Cleavage, Lustre, Hardness, 

Structure, Colour, Specific Gravity. 

The best marked varieties are then described {Var,\ after which the chief 
blowpipe and chemical reactions are indicated (B., etc). The chemical composi- 
tion ((7omp.) is next given, together with all the analyses of specimens firom 
Cornwall or Devon which tne author has been able to procure. In most cases 
formvlcB of several kinds are added in accordance with a theoreUcal composition. 
The atomic weight and symbols used in the formulaB are given in a "Table of 
the Elements," which closes this chapter. The localities {Loc) are then stafed 
as folly as possible, and certainly much more so than in any work previously 
issued. Especial care has been taken to avoid errors in this respect ; and it is 
believed that although there may be many omissions, very few of the localities 
stated are erroneous. In the West of Cornwall many are given from the 
author's personal knowledge. Next, a general indication of the extent of the 
distribution of the species is given; then, often some simple means of distin- 
guishing it from minerals whicn it somewhat resembles, and mention is made of 
the minerals or roclu with which it is especially associated. A table of the 
angles of the crystals, with reference to uie figures in Plates 1 to 10, is then 
given, for which the author is mostly indebted to Messrs. Oreg and Lettsom's 
Manual of the Mineralogy oi Oreat Britain and Ireland, with occasional aid 
from Brooke and Miller, Dana, and NicoL 

In future discoveries of minerals the author would suggest to the discoverers 
that they should particularly observe the minerals with which the specimens 
are associated, and, if first seen in sitH, that they should carefully observe the 
position of the cryMtaU, with reference to the "foot-wall,** " hanging- wall,** or 
**back** of the lode, or the "joints** of the quarry. 

In some instances the names given to minerals have reference, either to some 
supposed peculiarity of the species, or of its mode of occurrence. I therefore 
give a list of those which occur in the district under consideration, with short 
remarks upon each. 

NOMENCLATURE OF MINERALS OCCURRING IN CORNWALL 
OR DEVONSHIRE. 

(Names of Yabubties in Italics.) 

AcHnolite, Gr. ActinoUn, radiated ; lOhot, a stone. 

AoALMATOLiTB. (Gr. Agolmaf an image ; lithoi, a stone.) Figure-Stone. So 
called because it is carved into figures by the Chinese. 
Agate, Named from its occurrence near the river Achates, in Sicily. ^ 
Agnesite. So called because it was found at St. Agnes, ComwalL 
Albite. (Lat. Alba, white.) First described by Wallerius, in 1747. 
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Allophans. (Gr. Alios, different; phaino, I appear.) First described by 
Stromeyer, in 1816. 

Amethyst (Gr. Aj priv.; methyttas, drunkard.) From its supposed virtue of 
preventing intoxication. 

Amianthus. (Gr. A, priv.; miaino, to soil) In allusion to the method of 
cleaning fabrics made of this mineral by fire. 

Amphibolib. (Gr. Amphibolos, doubtful or ambiguous.) In allusion to the 
resemblance of the different varieties, or sub-species, to those of Pyroxene, 
First described as a variety of Schorl, by WaUerius, 1747. 

Analcite. (Gr. A, priv* cUkimos, strong; lithoSf a stone.) Discovered 
by Dolomieu, at Etna, in 17o4 ; named by Gallitzin, in 1801, in allusion to its 
feeble electric properties. 

An AT ABE. (Gfr. AnatasiSf stretching forth.) First described by Rom6 de Tlsle, 
in 1783, as a variety of Schorl ; named Anatase by Hauy, in 1801, in allusion 
to the frequent lengthened form of the pyramids. 

Andalusite. First described (a specimen from Forez) in the "Journal de 
Physique,** in 1789; named Andalusite, hj Delameth, in the same journal, 1798, 
from its frequent occurrence in Andalusia. 

Anqlesite. First described by Monnet, in 1779; named by Beudant, in 
1832, from its occurrence in the Isle of Anglesea. 

Annabeboitb. First described by Cronstedt, in 1758 ; named by Brooke and 
Miller, in 1852, from its occurrence at Aonaberg. 

Anthbacite. Gr. Anthrax, carbon. 

Antimonite. First described by Basil Valentine (who proved it to contain 
sulphur) in 1430 ; named Antimonite, by Haidinger, in 1845. 

Antimont. Described Vet-Academineus, Stockholm, 1748. 

Apatite. (Gr. Apatao^ 1 deceive.) First mentioned as a variety of Aqua- 
marine, by Brunuick, in 1770, and as a variety of Chrysolite, by Bom6 de risle, 
1772 ; named by Karsten, in the year 1800, in allusion to its great resemblance 
t6 many other minerals. 

Abagonite. First described by Davila, 1767; defined, separated from Calcite, 
on account of its crystallization, and named by Hauy, in 1801, from its 
occurrence in Aragon. 

AsaENTiTE. (Lat. Argentum, silver.) First described by Agricola, 1529; 
named by Haidinger, in 1845. 

Absenio. Gr. Arsenikon, masculine.) In allusion to its very strong and 
well-defined properties. 

Absenolite. First described by Wallerius, in 1747 ; named and defined by 
Dana, in 1854. 

Asbestos, Gr. A, priv.; sbestos, combustible. 

AsBOLAKE. (Gr. Ad>olaino, 1 soil like soot.) First observed in 1529; named 
byBreithaupt,inl847. 

Atagamite. First described by Rochefoucauld, Baum6, and Fourcroy, in 
1786; named by Blumenbach, in allusion to its occurrence in the desert of 
Atacama, in 1805. 

Augite, Gr. Auge, lustre. 

AuTUNTTB. Described as a variety of Uranite, before 1819, by several 
authors ; named by Brooke and Miller, in 1852, in allusion to its occurrence at 
Autun. 

AxiNiTE. (Gr. Axine, an axe.) First described as a species of Schorl, by 
Schruber, in 1781 ; named by Hauy, in 1779, in allusion to the common form of 
its crystals. 

Babel Quartz, Named, in allusion to the successive stories of which it is 
built up, after the Tower of BabeL 

Babinotonite. First described by Levy, in 1824, and named after Dr. 
Babington. 

Babttes. (Gr. Bams, heaver.) First described by licetus, in 1640; named 
Barytite by Delameth, in 1797, in allusion to its high sp. gr. 

Batldonitb. First described and named after Dr. Bayldon, by Professor 
Church, in 1865. Found as yet only in ComwalL 

Bebaunite. Named by Breithaupt, in 1841, from Beraun, in Bohemia. 

Bbbthiebite. Described by Berthier, in 1827, and named Haidingerite ; 
named by Haidinger, in the same year, after Berthier. 

Bebtl. Descnbed by Theophrastus and other ancient writers; defined by 
Yauquelin, in 1800. 
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BiSHiTB. Separated from Bismuthite by Dana, 1868. 

Bismuth. Described by Agricola, 1546. 

BiSMUTHiNiTE. llrst described by Cronitedt. 1758 ; named Biamnthine, by 
Beudant, 1832 ; named Bismuthinite, by Dana, 1868. 

Bitumen. Mentioned by Pliny, 

Bleinierite. Named Blei-Niere, by Karsien. 1800, tbns signifying Lead- 
Kidney-ite. Dana proposes to name it after Bindneim, its first analyst. 

Blende. Described by Agricola, in 1546; named Bl&niUf by Wallerias, in 
1747. 

Bournonite. First described by Bashleigb, 1797, having been discovered in 
Cornwall ; named after its discoverer, Comte de Boumon, by Jameson, in 1816. 

Bbaunite. First described and named after M. Braun, of Gotba, by 
Haidinger, in 1826. 

Bbochantitb. Named and described by Levy, in 1824, after Brochant de 
Yilliers. Found in Cornwall about the year 1864. 

Bbookitb. First described by Soret, 1822 ; named by Levy, in 1825, after 
the British mineralogist, H. J. Brooke. 

Calamine. First described by Agricola, in 1546 ; separated from the Silicate 
of Zinc, and named Smithsonite, by Beudant, 1832. 

Cakedony. Named Chalcedonius, by Agricola, in 1546. 

Calcitb. Named Kalchstein (Limestone), by Agricola, in 1545 ; Calcite, by 
Haidinger, 1845. 

Cassiterite. (Gr. Kamterot, tin.) Named Cassiterit, by Beudant, in 1832. 

Celestite. first described by Schutz, in 1791 ; named from CoeU$tis, celeatial 
from a faint shade of blue often present, by Werner, 1798. 

Cebussite. Named Certue, by Beudant, in 1832, from the Ceruua (artificial 
Carbonate of Lead) of Pliny and Agricola. 

Cervantite. Defined and named, by Dana, in 1854, from Cervantes, in 
Oalicia, Spain. 

Chaltbite. (Gr. Chalyhs, iron.) Named by Glocker, in 1847. 

CflENEVixiTB. Named by Adam, after the celebrated chemist, Chenevix, 
who published its first analysis. Found only in ComwaU. 

Chesstlite. Described by WalleriuSj in 1747 ; named by Brooke and Miller, 
in 1852, from its chief locality, Chessy, in France. 

Childrenite. Named by Levy, in 1823, after the celebrated mineralogist 
Children. 

Chlorite. (Gr. CMorot, green.) Name very ancient. 

Chloropal. Named by Bemhardi and Brandes, in 1822. 

Chondrodite. (Gr. Ckondroi, a grain.) First described and named by 
d'Ohsson, in 1817. 

Chromitb. (Chrome-Stone.) First described by Yauquelin, in 1800 ; named 
thus by Haidinger, in 1845. 

Chrtsooolla. (Gr. Chryaot, golden ; eoUe, glue.) Named thus by Agricola, 
in 1546. 

Churchite. Named by C. G. Williams, in 1865, after its first analyst. 
Prof. A. H. Church ; discovered by Mr. Tailing, of Lostwithiel, about 1865, and 
not yet found out of ComwalL 

CuNOOLASE. (Gr. Klino^ to incline, and UaOy to cleave.) First described by 
^aproth, in 1801, in allusion to its inclined cleavages. Named thus by 
Breithaupt, in 1830. 

Cobaltttb. (Ger. Kdbcld, a mine-demon.) First described by Cronstedt, in 
1758; named Cobaltine, by Beudant, in 1832. 

Connellite. First described by Bashleigh, in 1802; named by Dana, in 
1850, after its first analyst, ConnelL Not hitherto found out of Cornwall. 

Copper. (Lat. Cuprum.) A corruption of Cyprium, whence it was anciently 
brought. 

Cornwalutb. First described and named by Zippe, in 1845, from its 
occurrence in Cornwall. Not found elsewhere. 

Covellite. Described by Breithaupt, in 1817 ; named by Beudant, after its 
discoverer, Covelli, in 1832. 

Cromfordite. Described as Homblei, by Earsten, in 1800 ; named by Greg 
and Lettsom, in 1858, from its occurrence at Cromford, in Derbyshire. 

Cronstedtite. First described and named by Steinmann, in 1821, after the 
Swedish mincoiilogist, Cronstedt. 

Cuprite. (Lat. Cuprum,) Named thus by Haidinger, in 1845. 

Cyanosite. (Gr. KuanoBf blue.) Named Cyanose, by Beudant, in 1832. 
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Demidoffite. Named after Demidoff, by Nordensk, in 1856. Dana regards 
it as a variety of Chrysocolla. 

DiALLOGiTB. Named Dialogite, by Jasohe, in 1817. 

Dolomite. Named Dolomie by Saussure, in 1796, after the celebrated 
Dolomieu, who first called attention to some of its peculiar properties, in 1791. 

DoMETKiTB. First described by Zinkeo, in 1837; named by Haidinger, in 
1845, after the celebrated mineralogist, Domeyko. 

Epidotb. Described by de risle, in 1783, as a variety of Schorl; named 
Emdote, by Hauy, in 180L 

Ebinitb. Named by Haidirger, in 1828, from its supposed occurrence in 
Ireland, but shewn by Professor Church to be a Cornish species. 

Ebubesoitb. First described by Henckel, in 1725; named Erubescite, by 
Dana, in 1850. 

Ebtthbite. (Gr. Eruthroa, red.) First described by Briickmann, in 1727; 
named Erythrine, by Beudant, in 1832. 

Fahlebz. (Ger. FcUil, ash-coloured; en, ore.) First described by Wallerius, 
in 1747, and named by him Falerts. 

Feltpar, (Ger. Ftld^paik, rock-spar.) A very ancient name. 

Fluellite. First described and named from the presence of Fluorine, by 
Levy, in 1824. Not found out of ComwalL 

Fluob. (Lat. FluerCf to flow.) First described and the name applied by 
Agricola, in 1529, in allusion to its value as a flux. 

Galena. (Gr. OcUeo, I shine.) First named and described by Agricola, 
in 1546. 

Gabnet. (Fr. Orenat, a grain.) Described as a variety of Anthnix, by 
Theophrastus ; named Granat, by Wallerius, in 1747. 

Gilbebtite. Named and described, by Thomson, Min. L, p. 236. 

Glauconite. (Gr. Olaticoa, bluish -green.) First described and named, by 
Keferstem, in 1828. 

Gold. A. very ancient name. 

GosLABiTE. First described by Agricola, in 1546 ; named by Haidinger, from 
its first known locality, Ooslar, in 1847. 

Gbafhite. (Gr. Orapho, I write.) Described by Bromell, in 1739 ; named 
Oraphitef by Werner, in 1789. 

Gtpsuh. (Gr. Oypsos, Hme.) Described by Herodotus and Theophrastus. 
(325 B.C.) Named Gypsum, by Agricola, in 1546. 

Halite. Named by Glocker, in 1847. 

Hematitb. (Gr. Maima, blood.) Described by Theophrastus (325 B.a), and 
named AimatUes, 

HisiNGEBiTE. First described and named by Berzelius, in 1828. 

Htpebsthene. (Gr. Myper, above, or excess; athenos, strength.) First 
described as Labrador HorMende, by Werner, in 1789 ; named by Hauy, in 1803. 

Ilmenitb. First described and named Menachanite, by Wm. McGregor, in 
1791 ; named Ilmenite, by Kupfer, in 1827 ; re-named Menaccanite, by Dana, 
in 1868. 

Isoptbe. (Gr. 7«m, equal, and Ppr, fire.) First described and named by 
Turner, in 1827. 

Jamesonite. First described by Jameson, in 1820; named after him, by 
Haidinger, in 1823. 

Jaspeb. a very ancient name. 

JoHANNTTE. Discovered, by John, in 1821 ; named after him, by Haidinger, 
in 1830. 

EIalinite. Known as alum for a very long period ; named by Dana, in 1868. 

Kaolin. Described by Werner, in 1780 : the name is Chinese. 

ElEBATE. (Gr. KeraSf a horn.) Described by Gesner, in 1565; named by 
Haidinger, in allusion to its homy nature, in 1845. 

Lanoite. First described by Maskelyne, and named after Dr. Lang, in 1864. 

Lepidolite. (Gr. Lepit, a scale.) First described by Yon Bom, in 1791 ; 
named by Ellaproth, in 1794. 

Lepidomelanb. (Gr. LepU, and mdaa, black.) Described and named by 
Hausmann, in 1840. 

Leucoptbite. (Gr. XeucM. white, and pyrites.) First described by Jameson, 
in 1820 ; named by She^ard, m 1835. 

Libethenite. Described by Leonhardt, in 1812 ; named by Breithaupt, in 
allusion to its chief locality, hibethen, in 1823. 
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LiMONiTB. Described very ancientlj. Separated from Hematite and named, 
by Beudanty in 1832, from jGeimoA, a meadow ; more particularly applicable to 
Bog Iron Ore, 

LiXARiTE. First described, and named from its first locality, Linares, in 
Spain, by Brooke, in 1822. 

LiBOCONiTB. (Gr. Letrotf pale, and konii, dost.) First described by Bonmon, 
in 1801 ; named by Mohs, in allusion to its pale streak, in 1822. 

LUNNITE. First described by Klaproth, in 18D1; named by Bemhardi, 
in 1844. 

Magkbsitb. Described by Werner, in 1803 ; named by Earsten^ in 1808. 

Maonbtitb. So named, from its magnetic properties, by Haidmger, in 1845. 
The mineral was known by the andents. 

Malachitb. (Gr. McUakos, soft.) Included with ChrysocoUa ^ Theo- 
phrastus; named Molochit, by Agricola, in 1546; Malachit, by Wallerius, 
in 1747. 

MANaANiTE. First described by De lisle, in 1783 ; named Manganite, by 
Haidinger, in 1827, in allusion to the manganese contained in it. 

Maboasite. This name, which is of Moorish origin, was formerly applied 
to ordinary ci^stallized Pyrites. The present species was distinguished, and 
the name restricted, by Haidinger, in 1845. 

Melaconite. (Gr. Melas, black, and k(mi8, powder.) First described by 
Werner, in 1789 ; named by J. N. Hust, in 1841. 

Melantebitb. (Gr. MeUu, black.) Known to the ancients by the name 
Melanteria. Name adopted by Beudant, in 1832. 

Mbsolitb. First described by Fuchs and Gehlen, in 1816. 

MiLLERiTE. First described by Werner, in 1789 ; named by Haidinger, yi 
1845, in honour of Dr. Miller, the eminent cmtallographer. 

MnfETTTE. (Gr. Mimetet, imitator.) First described by Wallerius, in 
1748 ; named Mimitese, by Beudant, in 1832, on account of the resemblance of 
its crjTstals to those of Pyromorphite ; named Mimetit, by Haidinger, in 1844. 

MiSPiOKEL. Described by Agricola, in 1546, as Miat-ptudcel ; Mispickel, by 
Wallerius, in 1747. Name Arsenopyrite proposed by Dana, in 1868. 

MOLTBDENITE. Included with Graphite by Wallerius, in 1747; named 
Molybdaena by the discoverer of its metallic base, Hielm, in 1782; Molybdenite, 
by Brongniart, in 1807. 

MusooviTB. Named by Dana, in 1850, in allusion to its common 
occurrence in some parts of Russia (Muscovy). 

Natbolite. First described by Cronstedt, in 1758. Named by Klaproth, 
in 1803, in allusion to the soda (natron) contamed in it. 

NiccoLiTE. First described by Hi&me, in 1694; named Nickeline, by 
Beudant, in 1832, in allusion to its contained metal ; named Niccolite, by Dana, 
in 1868. 

Olivenitk Discovered in Cornwall ; first described by Klaproth, in 1786 ; 
named Olivenerz, by Werner, in 1789, in allusion to its olive-green colour ; 
named Olivenite, by Jameson, in 18^0. 

Opal. First described by Pliny. 

Obthoolase. (Gr. Orthoa, straight, right ; klcuis. fracture.) Described by 
Agricola, in 1546. Separated from allied species, and named, by Breithaupt, in 
1823, io allusion to its rectangidar cleavages. 

Pentlajwdite. Described by Scheerer, in 1843 ; named, by Duf renoy, in 
1856, after Mr. Pentland. 

Phabmaoosidbeitb. (Gr. Pharmcikon, poison, and sideroa, iron.) Described 
by Kirwan, in 1796 ; named by Hausmann, in 1813, in allusion to its chemical 
composition. 

PiGMyriTB. In some Cornish caves ; first discovered by Johnston (PhiL Mag., 
m., XVIL, 382), and named after the Rev. Mr. Pigot. 

Finite. Described by Hoffmann, in 1789, and named from its occurrence in 
the galleries of the Pini Mine, at Schneeberg. 

Pitchblende. Described by Bruckmann, in 1727; named Beckbl&nde 
or Pitchblende, by Wallerius, ui 1747. Name Uraninite proposed by Dana, 
in 1868. 

Ptptioitb. Described by Karsten, in 1808 ; named Pittizit, by Hausmann, in 1813. 

Plumbic Ochbe. Described by Huot, in 1841, under the name of Massicot. 

Poltbasite. Described and named by H. Rose, in 1829, in allusion to its 
many contained bases. 
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PoBOBLLAKiTE. Deioribed with allied spedei, bj Ekeberg, in 1807 ; named 
bj Yon EobelLin 1853 ; named Ekebergite, b j Dana, in 1868. 

PBEHinTB. jDescribed by Sage, in 1777. as OhryBolite ; defined and named by 
Werner, in 1790, after CoL PreJin, who fint found the mineral at the Cape of 
Qood Hope. 

PsiLOMSLAKB. (Gr. Tiilon, smooth; mdan, blaok.) Described by Wallernis, 
in 1747 ; named by Haidinger, in 1827. 

Ptrabotbitb. (6r. Pyr, fire ; argwroBt silver.) Described by Agrioola, in 
1546 ; named by Glooker, in 1841. 

Ptsites. (6r. Ppr, 6re ; itet, for lithoi, a stone.) Mentioned by Diosoorides 
and Pliny. 

Ptrolusitb. (6r. Fyr, fire, and Ituit, decomposition.) Described by Ooasal- 
pinos, in 1596 ; named and defined by Haidinger, in 1827. 

Ptromobfhite. (Gr. Pyr. fire, and morphe. form.) First described by 
Wallerias, in 1748; named by Hansmann, in 1813, in allusion to its ready 
crystallization after fusion. 

Ptboxienb. (Gr. Pyr, fire: teno, a ffuest.) Mentioned bv Wallerius, in 1747 ; 
defined by D^meste, in 1779; named by Hauy, in 1799, in allusion to its 
occurrence in volcanic regions. 

Ptbbhotits. (Gr. Pyrrhota, reddish.) Mentioned by Wallerius, in 1747 ; 
named Pyrrotin, bv Breithaupt, in 1835 ; I^rrrhotite, by Dana, in 1868. 

QUABTZ. Described by Theophrastus, FUny, and other ancient writers as 
Crystallos; mentioned as Quarts, by Wallerius, in 1747. Origin of name 
uncertain. 

Bbtinitb. Occurs on^ at Bovev Trace/ ; described by J. Millds, in 1760 ; 
named by Hatchett, in 1904 ; named BetineUite, by Dana. 

Bhodonttb. (Gr. Bhodon, a rose.) Analvsed and described by Buprecht, in 
1782 ; named by Jasohe, in allusion to its red colour, in 1819. 

BuTiLB. (Lai ButUus, shining red.) Described as a variety of Schorl by 
de risle, in 1783 ; named by Werner, in 1800. 

Saubbubitb. Described by Klaproth, in 1807 ; named by T. de Saussure, in 
1806. Name Zoisite, of Brooke (1823), adopted by Dana, in 1868. 

SCAPOUTB. (Gr. Scapoif a rod.) First described by de TIslCj in 1783 ; named 
Scspolite, by d'Andrada, in 1800. Named and defined as Meionite, by Hauy, 
in 1801 ; name adopted by Dana, in 1868. 

SoilBBLiTB. Beferred to by Wallerius. in 1747 : named Scheelit, by Leonhardt, 
in 1821. after the Swedish diemist, Scneele, wno discovered Tungsten in this 
mineral in 1781. 

SoHHiLBB Spab. Described and named by Heyer, in 1786 ; included as a 
variety of Serpentine, bv Dana, in 1868. 

SOHOBL. (Swedish, Shorlf brittle.) The old name for Tourmaline. 

SoHBOTTBBiTE. First described by Schr6tter, in 1837 ; named after him, by 
Glocker, in 1839. 

SoOBODiTB. (Gr. Seorodon, garlic.) Described by Boumon, in 1801 ; named 
bv Breithaupt, in 1817, in aUusien to its odour when heated before the 
blowpipe. 

Sbnabmoktite. First described by Senarmont, in 1851 ; named by Dana, in 
honour of the discoverer, the same year. 

Sbbpbntinb. Mentioned by the ancients as Ophites. 

SiLVBB. (Germ. Sifber,) Blnown to the ancients. 

Sitf Ai/TTTB. Described by Agricola, in 1529 ; separated from Cobaltite, by 
Bom6 de Lisle, in 1772 and 1783. on crystallographic grounds ; named Smaltine, 
by Beudant, in 1852 : Smaltite, by Dana, in 1868. 

Smeotitb. Named and defined by Breithaupt, in 1841. 

Stannitb. First discovered in Cornwall at Huel Bock ; described bv Klaprotb, 
in 1787 ; named Stannine, by Beudant, in 1832 , Stannite, by Dana, in 1868. 

Staubolitb. Described and figured by De Bobien, in 1751 ; named by 
Delameth, in 1792. 

Steatitb. (Gr. SteaVf fat.) Discovered at first in Cornwall; described by 
Cronstedt, in 1758 ; named by Kirwan, in 1794 ; named Saponite, by Yanberg, 
in 1841, and the name adopted by Dana, in 1868. 

Stbphanitb. Described by Ag^cola^ in 1546 ; named by Haidinger, in 1845^ 
after the Archduke Stephan, Mining Director of Austria. 

SriBicoinTB. {Stibium^ antimony, and konis, a powder.) Described and named 
by Beudant, in 1832. 
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Stilbitb. (Or. StUbe, lustre.) Detoribed as ZeolUe, by Cronstedt, in 1766 ; 
named by Hai^, in 1798. 

SuLPtfUB. Known to the ancients : oiiipn of name unkno?m. 

Talo. Described by Agiicola, in 1546, as Talek or Olimmer, 

TiTANiTB. First described by Pictet, in 1787 : named by Elaproth, in 1795. 

Topaz. (Gr. Topaeiot, an island in the Bed Sea.) Described as Topas, by 
Wallerius, in 1747. 

TosBBBNTTB. First mentioned by Yon Bom, in 1772 ; named Torbeiit, by 
Werner, in 1793, after the ohemist, Torbemus Bergmann. 

TOUBMALINB. Mentioned by Rinmann. and the name applied to the trans- 
parent Tourmalines in 1766 ; applied to all the varieties, by Hauy, in 1801. 

Yalbntin ITB. Mentioned by Monoey, in 1783 ; named after Basil Yalentine. 
the discoverer of Antimony, by Haidinger, in 1845. 

YiYiAKiTB. Mentioned by Cronstedt, in 1758 : named after J. O. Yivian, 
the Knglish mineralogirt, who first discovered iiie Knglish specimens, by Werner, 
in 1817. 

Wad. Mentioned by Cronstedt. in 1858 : named by Kirwan, in 1796. 

WAYkLLTTB. First discovered bv Mr. I. Hill, of Tavistock, in 1785; named 
Wavellite, by Dr. Babington, in 1805, after Dr. Wavell, of Barnstaple, who 
first analysed it. 

WimoHBNiTB. Described by SQaproth, in 1807 ; named from its first 
locally, Wittichen, Baden, by Yon Kobell, in 1853. 

WOLFBAM. Mentioned by Agricola, in 1546 ; named Volfram, by Wallerins, in 
1747; named Wolfcamit, by Breithaupt, in 1832; and Wolframite, by Dana» 
in 1868. 

WOLFBAMTTB. l^int mentioned by SilUmao, in 1822 ; named Wolframine h$ 
Greg and Lettsom, in 1858. 

ZiFPJBiTB. First mentioned by J. F. John, in 1821 ; nanied hj Haidinger^ 
after the mineralogist, Zippe, in 1845. 

TABLE OF THE ELEMENTS^ 
SO FAS AS THBY ABJfi AT FRBSElTr KNGWIT. 

(Those piinted in capitals are the most important : those in small capitals of lesa. 
Importance ; the remainder are either of rare occurrence or vezy Uttle known) 



Metalloids. 



Name. 


Symbol 


Atomic or 
pnii weight 


Physical con- 
dition wh^n 
uncombined. 


Bemscks.. 


BOBON. 


B. 


U 


SoUd. 


In Schorl and other 
minerals. 


Bbominb. 


Br. 


80 


Liquid. 
Solid. 


In sea water. 


CARBON. 


C. 


12 


As Graphite, and in Car^ 

bonates. 
In several Chlorides. 


CHLOBINE. 


CL 


35*5 


Gas. 


FLUOBINB. 


F. 


19 


— 


Chiefly in Fluor Spar. 


HYDBOGBN. 


H. 


1 


Gf. 


In water, and all hy- 
drated minerals. 


IODINE. 


L 


127 


Do. 


In sea weed. 


NITEOGE^. 


N. 


14 


Do. 


Largely in the air. 


OXYGEN. 


0. 


16 


Do. 


In the air, and in all 
oxides. 


PHOSPHOBUS. 


P. 


31 


Solid. 


In many Phosphates. 


Selenium. 


Se. 


79 


Do. 


Not known to have oc- 
curred in Dev. or Com. 


SILICON. 


SL 


28*5 


Do. 


in numerous Silicates. 










SULPHUB. 


& 


32 


Do. 


Abundant in Sulphides 
and Sulphates. 
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Name. 


Symbol 


Atomic or 
unit weight. 


Fhraical con- 
dition when 
uncombined. 


Bemarks. 


ALUMINIUM. 


AL 


27-5 


Solid. 


Abundant in Felspar and 

andSIaolin. 
Occurs in Antimonite and 


Antimony. 


Sb. 


122 


Do. 










other minerals. 


AESENIC. 


Am. 


75 


Do. 


Abundant in Mispickel 
and various Arseniates. 


Babium. 


Ba. 


137 


Do. 


InBarytes. 


Bismuth. 


BL 


208 


Do. 


Native and in Bismuthi- 
nite. 


Cadmium. 


Cd. 


112 


Do. 


Oncurs rarely in Blende. 


Csefdom. 


Cs. 


133 


Do. 


Not known in Oomwall 
or Devon. 


CALCIUM. 


Ca. 


40 


Do. 


In Calcite and Dolomite. 


Cerium. 


Ce. 


92 


Do^ 


Occurs in Churchite. 


Chromium. 


Cr. 


62-6 


Do. 


In Chromite. 


Cobalt. 


Co. 


68-8 


Do. 


In Smaltite and a few 
other minerals. 


COPPER. 


Cu. 


63-6 


Do. 


Native, and in many 
mineral compounds. 


Didymitim. 


D. 


96 


Do. 


In Churchite; discovered 


Gluciniim. 


G. 


14 


Do. 


by the spectroscope. 
Very rare ; in BeryL 
Native, in stream works, 


GOLD. 


Au. 


197 


Do. 










also in Pyrites. 


Indium. 


In. 


74 


Do. 


Not known. 


Iridium. 


It. 


198 


Do. 


Do. 


IRON. 


Fe. 


56 


Do. 


Common ^n mitny iw^niwaJs 


Lanthanium. 


L. 


92 


Do. 


Not known. 


LEAD. 


Pb. 


207 


Do. 


Common in GkJena and 
other minerals. 


Lithium. 


U 


7 


Do. 


In mineral waters and in 
various Micas. 


Magnesium. 


Mg. 


24 


Do. 


In Serpentine, &o. 


MANGANESE 


Mn. 


55 


Do. 


In Pyrolusite and other 
minerals. 


MERCURY. 


Hg. 


200 


liquid. 


Not known. 


Molybdenum. 


Mo. 


92 


SoUd. 


In Molybdenite. 


NlOKRU 


NL 


59 


Do. 


In Niccolite and other 
minerals. 


Niobium. 


Nb. 


97 


Da 


Not known. 


Osmium. 


0«. 


199 


Do. 


Do. 


Palladium. 


Pd. 


106-6 


Do. 


Do. 


Platinum. 


Pt. 


197 


Do. 


Do. 


POTASSIUM. 


K. 


39 


Do. 


In Felspar, &o. 


Rhodium. 


Rh. 


104 


Do. 


Not known. 


Rubidium. 


Rb. 


85-5 


Do. 


Do. 


Ruthenium. 


Ru. 


104 


Do. 


Do. 


SILVER. 


Ag. 


108 


Do. 


Native, and in various 
mineral compounds. 


SODIUM, 


Na. 


23 


Do. 


Common in sea water; 
also occurs in Albite. 


Strontium. 


Sr. 


87-5 


Do. 


In Celestite ; rare. 


Tantalum. 


Ta. 


137-5 


Do. 


Not known. 


Tellurium. 


Te. 


128 


Do. 


Do. 


Thalliunu 


Tl 


204 


Do. 


Perhaps occurs in Bome 
Cormsh Pyritei. 




( 
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Name. 


Symbol 


Atomic or 
unit weight. 


PhTsical con- 
dition when 
uncombined. 


Bemarks. 


Thorium. 


Th. 


231-5 


SoUd. 


Not known. 


TIN. 


Sn. 


U8 


Do. 


Abundant in Cassiterite, 
also in Stannite. 


Tttaniuil 


Ti 


60 


Do. 


In Manaccanite and a few 
other mmerals. 


Tungsten. 


W. 


184 


Do. 


In "Wolfram. 


Uranium. 


U. 


120 


Do. 


In Pitchblende and other 
minerals. 




V. 


61 


Do. 


Not known. 


Yttrium. 


Y 


68 


Do. 


Do. 


zmo. 


Zn. 


66 


Do. 


Abundant in Blende. 


Zirconium. 


Zr. 


90 


Do. 


Not known. 



CHAPTER IV. 

YSTEMATIO 



Many different methods of mineralogicid arrangement have been proposed, 
but the chief of those now in use are three, fiz. : — 

'' Chemical," in use at the British Museum, &a 

" Economical," in use at Jermyn-street Museum. 

''Mixed," as proposed by Weiss, and adopted by NicoL 
Tables of arrangement, in accordance with these systems, are here given, 
together with a table, in which they are arranged according to ciystalline fonn, 
as a matter of in^rest, or for occasional reference. 

1.— C H E M I C A L . 

Native Metals. 
Name. Symbol. Name. Symbol. 

Gold Au Bismuth Bi 

Silver Ag Antimony Sb 

Copper Cu Arsenic As 



Graphite 



Native Metalloids. 
C Sulphur.. 

Absenides. 



Niccolite ... 
Domeykite 



NiAs 
CusAs 



Leucopyrite , 
Smaltite 



FeAs, 
CoAss 



Argentite... 
Chalcocite 

Galena 

Blende 

CoveUite... 
Millerite... 



Sulphides. 

AgsS 

CujS 



PbS 
ZnS 
CuS 
NiS 
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SULPHIDBS.— C OonL J 




Name, 


SymboL 




Pyrrhotite ... 


(|FeJNi)8 =' Ipls*+Nia 
(iOu{Fe)8 = 2CuS + FeSorF 




Pentiandite... 




Erubescite ... 


eOuA 


ftrritei ^ 

Ma^cante ... 


F^ 




Molybdeniie.^ 
OhalcoDYrite. 


HoS, 




(CuFe)S, 

^eZn^SniSU 

FelSAs), 




Stannite (}0n] 




MUpiokel 




Oobaltite..... 


Co(SA.), 




Bifmathinite 


BifS, 




Antimonite... 


^ 




SULPHAHTDCONIDBS AND SULPHABSENIDBS. 




Pyiaigyrite... 


3AgS-f SbsS, 




Jamesonite ... 


3PbS + 2Sb,S8 = Pb8S4S. 
3FeS + 2Sb,S, = FosSbA 




Berthieiite a. 




Do. b. 


3FeS + 3Sb^ = Fe,Sb^ 




Do. 0. 


3F€S + 4SbA = VeShSiB 




Bournonite... 3(0uPb)S + Sb,& 
Fahlens 4(0aAgHg)S + (SbAii),Ss 




Stephanite ... 


6A«S + Sb,S, 




Tennantite ... 4(0iiFe iS + A8,S, 




Polybaute ... 10(A«Cu)S + (SbAB)^ 






OXIDBS. 










Cuprite GufO 






llelaconite OuO 


Plumbic Ochre. 


PbO 


Hematite Fe,0, 


yalentinite ... 


Sb,0, 


Dmenite (TiFe)sOt 


Senarmontite... 


Sb,o! 


Binnite Bi^ 


Oervantite 


Mn^, essentially 


Anenolite AssOt 


Pvilomelane ... 


Anatase TiOt 


Oalcedony 


SiO, 


Brookite TiOt 


Jasper 


SiO, 


Entile TiO, 


Oasriterite 


SnO, 


Quartz ^iO, 


Pyrolusite 


BinOt 



Wolframite ... WOt 



Magnetite Fe804 = FeO + FejOs 

Pitchblende... U8O4 = UO + U^j 

Chromite (FeBlgAlCr),04 

Hpdrout. 

ManganHe ... Mn,Ot + H^O 

OoeSiite Fe,0, + H^ 

limonite F6SO3 + 2HsO 

Stibiconite ... Sb^Os + HaO 

Opal SiOt + water in variable proportion. 

Asbolane Variable and unoiartaln. 

Wad Do, 

Zippoite Do. 
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SmOATES. 

(The oompoiition of lilioates Tariet so miioh that the formiilsB are very 
complex. A few of the moat simple only are given.) 

Anhpdraui, 
Name. Symbol 

Rhodonite MnSiOa 

Titanite Oa(SiTi)Ot 

Amphibole : — 

a. Tremolite ... 

b. Actinolite ... 

c Hornblende... (J 

Pvroxene 

Hypersthene 

Babingtonite = Sio09Feo'',Cao''*Si,08Fe,o^* 

Beryl = Si«0«Al«o^Beo^ 

Talc + SiO, 

Albite 

Orthoclase 



A],OJ^a,06SiO, = Si^OgNaosAltO^ 
AJiOaEsOeSiOt = SieOsKoiAlfO^ 



Andalusite AliOsSiOt 

Topaz AlfOaSiOt with one-fifth of the O re- 

placed by F 

Ghondrodite Silicate of Ma^esia, with some Fluorine. 

Gkonet A eomplex Silicate of many bases. 

Azinite „ Silicoborate of Alumina, lime & Iron. 

Tourmaline „ „ Alumina, and many other 

bases. 

Epidote „ Silicate, Alumina, lime and Iron. 

Scapolite „ „ Lime and Alumina. 

Muscovite „ „ Potash, Magnesia, Alumina, 

and Iron. 

Lepidolite „ „ Potash, lithia, and Alumina. 

Lepidomelane „ „ Potash, lithia. Alumina, 

Lron, &c. 

Porcellanite „ „ lime, Alumina, and Soda. 

Staurolite „ „ Alumina and Iron. 

Isopyre „ „ Alumina, Iron, and lime. 

Saussurite Perhaps only impure Silica. 

Mpdrau8, 

Steatite MgSiO^ -H H,0 

Ohrysocolla CuSiO, + 2HjO 

Seipentine 2MgSi08 + MgHsOt + HsP 

Stilbite Silicate of Alumina and lime. 

Prehnite Do. Do. 

Natrolite Silicate of Alumina and Soda. 

Analoite Do. Do. 

Mesolite Silicate of Alumina, lime, and Soda. 

Kaolin Silicate of Alumina. 

Gilbertito Do. 

AHophane Do. 

Schrotterite Do. 

Smectite Do. 

Hisingerite Silicate of Iron. 

Ghloropal Do. 

Cronstedtite Do. 

Chlorite Silicate of Alumina, Magnesia, and Iron. 

Agalmatolite Silicate of Alumina and Potash. 

Pinite Do. Do. 

Olauconite Silicate of Iron and Potash. 

Schiller Spar Silicate of Iron and Magnesia. 



Digitized by VjOOQIC 



40 



Chaptee IV.— systematic. 



Name. 
Wolfram 



TUNGSTATBS. 
SymboL Name. 

F6WO4 Scheelite 



SymboL 
CaW04 



Gabbonatbs. 
Anhydrous. 



Caloit« CaCOoorCOCao" 

Aragonite CaCOa 

Dolomite (OaMg)C03 



Ghalybite 
Magnerite. 



eCCS 
MgCOs 



Calamine ZnCOg 

Diallogite M11CO3 

Cerussite PbCOs 

Agnesite Impure Carbonate of 

Bismuth. 



Jffydtmu, 
Malachite CuCOa + CuHaOt Chessylite 2CuC0a + CaH,Os 



Sulphates. 
Anhydrous, 



Anglesite PbSO* = SO,Pbo" 

Barytea BaS04 



Celestite SrS04 



Gypsum 

Cyanosite .. 
Melanterite 

GkMlarite 

Johannite 



Hydrous, 

CaSOi + 
CUSO4 + 
FeS04 + 
ZnS04 + 
USO4 + 



Kalinite (JA1JK)S04 + 



2H80 
6HaO 
THsQ 
7H,0 

HjO (somewhat uncertain.) 
6HsO 



linarite 

Langite 

Brochantite 



PbS04+ CuHjO, 
CUSO4 + aCuHjOs + 2HjO 
2CUSO4 + 5CuH,0, 



Abseniatbs and Phosphates. 

Anhydrous, 

Mimetite 3(Pb8A8j04) + PbCL 

I^romorphite ZiJ^h^^^^ + PbCl, 

Apatite : — 
a. Chloroapatite 3(Ca8Pa04) + CaCl, 
~ " SlCaaPjOi) + CaF, 



b. Fluorapatite. 3(CasPs< 



OHvenite 

Clinoclase 

Comwallite — a. ... 

b. ... 

Ermite 

Chalcophyllite— a. 
„ b. 

„ d. 

Liroconite 

Chenevixite 

Bayldonite 

Axmabergite 

Erythrite 

Pharmacosiderite . . 

Scorodite 

Pitticite 



Hydrous, 

•8 + 
•8 + 



1 + 
►8 + 
>8 + 



>8 + 
>8 + 
►8 + 

b) + 

>8 + 

)8 + 

. -)8 + 

CojAsjOs + 
FeaAsaOs + 
FesAsjOs + 
FeaAsjOs + 



CuHaO, 
SCuHaOj 
2CuH80a + HjO 
2CuH20a + 3HaO 
2CuHa08 
SCuHaOj + 7HaO 
SCuHaOa + 9HaO 
SCuHgOa + AlaHaO« + 16HaO 
SCuHaOa + AlaHjOs + 17HaO 
2CuHaOa + AlaHgOg + 19HaO 
FegAsaOa + CuHaOg + FtfHaO, + 4HaO 
CuHoOa + 2HaO 



8HaC 
8H2O 
8HaO 
4HaO 
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n.— EOONOMIOAL. 

(Adopted at the MuBenm of Praotioal Geology, Jermyn-itreet, London.) 
DIYISION L— NON-MSTALUC lONEBALS. 

Class L— Carbon aitd Bobon. 

Group h-'Carhon and its Com- Orwp d.-^Ii^fammtMe S^Ut, 

poundt. Group ^^Borcn tmd Ut Com- 

Graphite. poundt. 

Anthracite. 
Group 2.—Hpdrocarbont. 

Bitumen. 

Betinite. 
« Class 2.— Sulphub and Seleniuh. 

Group t-Sulpkur and its Com- Group 2,':r8denium and iU Oom- 

poundt. poundt. 

Sulphur. 

Class d.~HALOiDS and Salts. 

Group 1. — Ammonia, Group 6. — (ConL ) 

Group Z—Potcuh. ScheeUte. 

Group 3, —Soda, Fluor. 

Halite. Group l.—Magnetia, 

Group 4. — Baryta, Magnedte 

Barytes. Group 6,— Alumina, 

Group 6,—SironHa, Kalinite. 

Celettite. WaTeUite 

Group 6.— Lime, Tavistoddte 

Calcite. Childrenite 

Aragonite. Group S.—Oeria, 

Dolomite. Churohite 

Apatite. Group d.-^Zirconia. 

Gypsum. Group l'd,^Tttria, 

Class 4.— Earths. 
(Silica, Alumina, and Magnesia, with their hydratei.) 

ifroup 1,— Silica, Group 2,'-Alumina, 

Quartz Group Z,—Ma0netia, 

Jasper 
Calcedony 
Opal 

Class 5.— Silicates and Aluminates. 
The groups here are mostly chemical, the FeUpart, Zeolitet, and Gamett being 
made into distinct groups. 

Division IL— METALLIC MINEEALS. 

Class 1. —Minerals containino Metals that are Brtttlb and 
Fusible only with Dippioultt. 

Group t— Titanium, Group S,— Uranium, 

Anatase Zippselte 

Butile Pitchblende 

Brookite Johannite 

nmenite Autunite 

Titanite Torbemite 

Group 2.— Tantalum, Group 9,—Manganete. 

Group 3^— Niobium and Pelopium, Psilomelane 

Group 4,—Tungtten, "Wad 

Wolframite Pyrolusite 

Scheelite Manganite 

Wolfram Braunite 

Group ti.—Molybd^um, DiaUogite 

Molybdenite Rhodonite 
Group 6,—Vanadiwn, 
Group 7.— Chromium. 

Chromite 
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Glass 2.— Mikxbals oontainino Metals that are Brittle^ Easilt 
Fusible, and Volatile. 

CfroupZ—fConL) 
Oervantite 
Antimonite 
Jamesonita 
Group 3. — TeUwrium, 
C/roup i.—Bitmuth. 
Bismuth 
Bismite 
Bismuthinite 
Wittiohenite 



Cfraup t—Anenie, 

Arsenic 

Arsenolite 

Leacopyrite 

Condurrite 

Smaltite 
Chroup 2.— Antimony. 

Antimony 

Senarmontite 

Yalentinita 

Stibioonite 

Class 3. — Minebals 

Cfroup h—^Knc 

Calamine 

Blende 

Goslarite 
Oroup 2. — Cadmium. 
Gfup Z.—Tin. 

Cassiterite 

Stannite 
^Oroup 4.— Lead, 

Plumbio Ochre 

Cerosiite 

GUdena 

Anglesite 

Cromf ordite * 

Fpromorphite 

AOmetite 

Bleinierite 

Jamesonite 

Boumomte 

Linarite 
'Cfroup 5.— /row* 

Magnetite 

Hematite 

Ooethite 

limonite 

Ohalybite 

Vivianite 

Pyrrhotite 

Pyrites 

Marcasite 

MUpickel 

Leucopyiite 

Melanterite 

Cronstedtite 

Ghloropal 

Pharmaoosiderite 

Scorodite 

Pitticite 



ooNTAiKiKo Metals that abe Malleable; Not 
Beduoiblb bt Heat alone. 

Group 6.— Cobalt 

Asbolana 

Cobaltite 

Smaltite 

Erythrite 
Group 7.— Nickel. 

Annabergite 

Millerite 

NiccoHte 

Pentlandite 
Group S.— Copper. 

Copper 

Cuprite 

Melaoonite 

Malachite 

Ches^lite 

Lunmte 

Libethenite 

Chaloodte 

Covellite 

Erubescite 

Chalcopyrite 

Fahlerz 

Tennantite 

Boumonite 

Brochantite 

Cyanosite 

Atacamite 

Chrysocolla 

Torbemite 

Condurrite 

Comwallite 

Clinoclase 

Olivenite 

Liroconite 

Chaloophyllite 



Class 4.— Mineraia oontainino Noble Metals; Beduoible bt 
Heat alone. 



Group 1. —Mercury. 

Group 2.— Silver. 
Silver 
Kerate 
Argentite 
^tephanite 
Polybasite 
Pyrargy«te 



Group 'S.— Gold,— Gold 
Group 4. — Platinum, 
Group 6,— Palladium, 
Group 6,— .Sodium, 
Group 7.— Iridium. 
Group 8. — Osmium. 
Group 9.—Lanthanium^ 
Group 10,— Columbium. 
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HL— MIXED. 
(System of WeiBs and NiooL) 

OsDBB L— Oxidised Stones. 



Fam, 1.—Qijuirtg. 

Quartz 

Jasper 

Caloedony 

Opal 
Fam, 2.— Felspar, 

Orthoolase 

Albite 
Fam. 3.—SeapolUe. 

Prehnite 
Fam, 4, ^Haloid Stonet, 

WaTellite 
Fam, 6,— Zeolite, 

Natrolite 

StUbite 

Analcite 
Fam, 6. — Mica, 

Muscovite 

Lepidolite 

Lepidomelano 

Chlorite 

Talc 

Schiller-spar 

Serpentine 

Crenstedtite 
Fam, 7.— Hornblende, 

Amphibole 



Fam. 7,—(Cont,) 

^rroxene 

^rpersthene 

Bhodonite 

Babingtonita 

Isopyre 
Fam, %,—Olay. 

Kaolin 

Smectite 

Allophane 

Schrotterite 

Agalmatolite 

Steatite 
Fam, 9. — OameL 

Garnet 

Spidote 

Axinite 

Andalusite 

Staurolite 
Fam, 10. — Oemi, 

Topaz 

Beryl 

Tourmaline 

Chondrodite 
Fam. XL— Metallic Stmet. 

Chloropal 



Fam. l.—Cale Spar, 

Calcite 

Aragonite 

Dolomite 

Magnesite 
Fam, 2,— Fluor Spar, 

Fluor 

fluellite 

Apatite 

Ohildrenite 
Fam. d.—Beavp Spar, 

Barytes 



Obdbb 2.— Salinb Stones. 

Fam. S,^(ConU) 
Gelestite 

Fam. 4.^€fppsum, 
Gypsum 

Fam, K^Sock Salt 
HaUte 
Kalinite 
Mclanterite 
Goslarite 
Gyanosite 
Johannite 



Fam, 1. — Sparry Iron Ores. 

Chalybite 

Diallo^te 

Calamine 

Pitticite 
Fam, 2,— Copper Saltt. 

ChrysocoUa 

Chessylite 

Malacnite 

ChalcophyUite 

Erinite 

liroconite 

OliTenite 

Clinoclase 

Lunnite 

libethenite 

Atacandte 

Pharmacosiderite 

Soorodite 



Obdib 3.— Saline Orbs. 

Fam. 2.—XOont,J 
Brochantite 
Lanjsite 
Yivianite 



Torbemite 

Autunite 
• Erythrite 

Aimabergite 
Fank 3,— Lead Salts, 

CeruBsite 

Anglesite 

linarite 

Cromfordite 

I^rromorphite 

Mimetite 

Bleinierite 

Kerate 

Scheelite 
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Obdbb 4.— OzmiBiD Obis. 


JVntk l.—Oxidi$ed Iron Oret. 


Fam,S,-(Cont.) 


MMffieme 




Manganite 


Ohromite 




Braunite 


nmenite 




Pfilomelane 


Hematite 






limonite 




Wad 


Goethhe 




Asbolane 


Fam. 2,^Tm Ore. 


Bismite 


GMiiterite 




Wolframite 


WoKram 




Zippsdte 


Tituiite 




Plumbic Ochre 


Brookite 




Fam. 4,—Red Copper Oret. 


Anataie 




Cuprite 
Fam. i—WhUe Animony Oret. 


Butile 




. Pitchblende 




Yalentinite 


Fam, S,^Man0an€9e Oret. 


Senarmontite 


Pyrolnnte 




ArsenoHte 




0BDBB5.- 


-Nativb Metals. 


Fam.1. 




Fam, L-rCont; 


Gold 




Bismuth 


Silver 




Antimony 


Copper 




Arsenic 




Obdib 6).— Sulphubeited Mbtals. 


Fam, -L—PyrUet. 




Fam. Z,^Grey AnUmonp Ore. 


Prritei 
A^roMite 




Antimonite 
Jamesonite 


FjrnrllOtite 




Berthierite 


Leaoopyrite 
Mispiokel 




Bismuthinite 




Fam. 4,—Orep Copper Ore. 


Oobaltite 




Fahlerz 


Smaltite 




Tennantite 


NicooUte 




Boumonite 


MiUerite 




Stephanite 


Pentlandite 




Polybasite 


ChalcopTnte 
ErubMoite 




Stannite 
Wittichenite 


Gondurrite 




Fam, 6,-Blende. 


Fam, 2,-'Lead Okmee, 


Blende 


Galena 




Fam, 6.-Rufn^ Blende. 


Argentite 




Pyraigyrite 


Chalcooite 






CoveDite 






Molybdenite 








Obdbb 7,- 


-Inflammable. 


Fam, 1.— Sulphur, 




Fam.3,'-(Cont.) 


Sulphur 




Lignite 


Fam. 2, —Diamond. 


Fam, 4,— Mineral BeHnt. 


Fam. 3,^-00019. 




Bitumen 


Graphite 
Anthracite 


• 


Retinite 


rV.-ABBANGBMENT ACCORDING TO CRYSTALUNB FORM. 




L- 


-CuBia 


Analcite 


Oopper 


Gold Pyrites 


Argentite 


Cuprite 


Halite Senarmontite 


Arsenolite 


Erabeeeite 


KaUnite Silver 


Bismite (?) 


Fahlera 


Kerate Smaltite 


Blende 


Fluor 


Magnetite Stannite (?) 


Ghromite 


Galena 


Pentlandite Tennantite 


Cobaltite 


Garnet 


Pharmacosiderite Wolframite (?) 
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2.- 


Ptbakidal. 




Anftiase 


Ghaloopyrite 


Scapolite 


Butile 


Braanite 


Cromfordite 


ScheeUte 


Torbemite 


CaHiterite 










3.- 


-Bhombio. 




Andaliuite 


Cernssite 


Lepidomelane 
Libethenite 


Pyrolusite 


Anglesite 


Genrantite 


Scorodite 


Antimoniie 


Ohalcooite 


Lirooonite (?) 


Stephanite 


Aragonite 


Childrenite 


Lunnite (?) 


Staurolite 


Atacamite 


Ohondrodite 


Manganite 


Stilbite 


Auiunite 


Erinite (?) 


Marcasite 


Sulphur 
Tavistockite (?) 


Barytes 


Flnellite 


Mispickel 


Berthierite 


Gilbertite 


NatroUte 


TopaB 
Valentinite 


Bumuthinite 


Goethite 


OKvenite 


Bonrnonite 


Goslarite 


Finite 


WavelUte 


Brochantite 


Jamesonite 


Polybasite (?) 


Wittichenite 


BrooHte 


Langite 


Porcellanite (?) 


Wolfram 


Geleitite 


LepidoUte 


Prehnite 






4. 


— Obliqub. 




Amphibole 


Glinoolase 


Johannite 




Annabergite 


Bpidote 


Linarite 


Rhodonite 


Beraanite 


Erythrite 


Malachite 


Schiller Spar 


OhessyUte 
Chnrduie 


Gypsum 
Hypenthene 


Melanterite 
Orthoclaae 


Titanite 
Vivianite 




5.- 


-ANORTfflO. 




Albiie 




MeaoUte? 


SausBurite? 


Axinite 


Gyanosite 








6.-] 


SSXAGONAL. 




Antimony 


Ghalybite 


Hematite 


Nicoolite 


Apatite 


Chlorite 


Qmenite 


Pyrargyrite 


Anenio 


ConneUite 


Magnesite 


Pyromorphite 


Beryl 


GoveUite 


MiUerite 


Pyrrhotite 


Bi«muth 


GronBtedtite 


Mimetite 


Quarts 
Talc 




Diallogite 


Molybdenite 


Caloite 


Dolomite 


Muscovite (?) 


Tourmaline 


Chaloophyllite 


Graphite 








7.- 


AH0BPH0U8. 




AgalmaioUte 


Ghloropal 


Kaolin 


Betinite 


Agnesite 

Allophane 

Asbolane 


GhrysocoUa 


limonite 




GomwaUite 


Melaconite 


Serpentine 


Demidoffite 


Opal 
Pigotite 


Smectite 


Bayldonite 


Domeykite 


Steatite 


Bitumen 


Glauoonite 


Pitchblende 


Stibioonit« 


Bleinierite 


Hiringerite 


Pitticite 


Wad 


Calcedony 


Isopyre 


Plumbic Ochre 


Zippieite 


Ghenevixite 


Jasper 


Psilomelane 





CHAPTER V. 

DISTRIBUTIVE. 

Of the large number of minerals which have been found in the district 
treated of in this Handbook, some, as the various forms of Quartz, occur almost 
everywhere; others, such as Pyrites, are found wherever mining is carried on; 
others, again, oocur only in small quantities or are limited to certain azeas. 
Thus, ores of Iron, chiefly Hematite or Limonite, are to be found in the parish 
and neighbourhood of St. Jnst, in the parishes of Oonstantine, Ladook, 
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and Perranzabuloe, at Huel Baby, Betire, and Bestormel ; at Ilsirgton, Brixham. 
and ether places while small quantities of the same, and closely related 
minerals, are to be met with in most mines. 

Manganese ores are by no means so widely distributed, for they are almost 
entirely unknown in the West of Cornwall, although found in abundance near 
Launoeston, near Tavistock, Brent Tor, at Upton Pyne, and many other places 
in Devonshire. 

Among the rarer ** metallic mineraU " several of the arseniates of copper 
have only been noticed in Ghfv-ennap. Ilmenite or Titaniferous Iron Ore 
is only to be found in or near St. Keveme ; Aoatase and Brookite occur in very 
small quantities only at Virtuous Lady Mine, near Tavistock, DdabolCy 
Tintagel, and in a quarry near St. AustelL The distinguishing material of these 
minerals, however. Titanic Acid, is very widely distributed through our 
Oomish rocks, as shewn by Mr. J. A. Phillips^s recent analyses, so that 
additional localities for them may perhaps occur ere long. Ghromite 
has been found in small quantity, but only m the Lizard district. Among 
the "non-metallic*' minerals, Garnet only occurs near a junction of 
granite and greenstone, the localities being tolerably numerous, althoi^h the 
mineral is never abundant. Topaz occurs only in granite, but in localities as 
widely separated as St. Michaers Mount and Lundy Idand. Benrl has been 
found in some of the same localities, but is still more rare. Barytes has 
occurred only at one locality west of Truro, viz., at the Gwennap Mines, with 
copper ores. It has also occurred in tolerable quantity at Herodsfoot, at Huel 
Mary Ann, with lead ores, and at Babbicombe Bay, and other localities in 
Devon, with Galcite. 

The Zeolites are found only at St. Just, in a narrow strip of greenstone^ 
which forms the precipitous coast, and at Stenna Gwynn, and very sparingly 
even in these locaUties. Wavellite has only been certainly found near Barn- 
staple, although found there 87 years ago. 

Graphite has occurred in small, nodules in elvan courses at Kerjiliack, 
near Penryn ; at Tuckingmill ; near Grampound ; and at Boscastle. Betinite has 
occurred only in the lAffAteM of Bovey Tiucey ; Mineral Pitch only in the copper 
mines in Gwennap, lUogan, and neighbouring parishes, and perhaps at 
Chudleigh, in Devon. 

A list of mines and mineralogical localities in the two counties, with the 
mineralB which have been noticed, is given below. The more common minerals 
are only mentioned when particularlv fine, or remarkable for their situation. 
Of the rarer minerals every locality known to the author has been set down. 
Mines at work in January, 1871, are indicated by small capitals, and the 
material chiefly raised is mdicated in a separate column. When a mineral is 
very characteristic of a given locality, or occurs in a very fine condition, its 
name is printed in small capitals. 

LIST OF MINES AND MINERALOGIOAL LOOALITIESy 
TOPOGRAPfflCALLY ARRANGED. 





CORNWALL.— Hundred 


OF Penwith. 




(West Division.) 


Parish. 


LocaUty. 


Produce of 
Mines. 


More remarkable Minerals. 


Scilly. 




— 


Flints on the beaches and high 
lands (DelaBeche, Rep. Dev. 
Com.) Schorl occasionally in 
the granite, sometimes replacing 
Mica (Statham, Geologist, vol. 














IL, p. 23. 
Schorl, fractured flints inelevated 


Sennen. 


Land's End. 


— 








positions. 


Do. 


Nangisel Cove. 




Amethyst, Finite; occasionally 
fine crystals of Orthodase in 
the Granite. 


St. Levan. 


Tol Pedn Pen- 

with. 


— 


Finite. 
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List of Minbs, &c.— CORNWALL, Pienwith, Wat Dimsion (Cont) 



PariBh. 


LocaUty. 


Produce of 
Mines. 




St. Burian. 


BoBcawen CliffR. 





Axinite, Bock Crystal. 
Wood-Tin. 


Do. 


Penberth. 


— 


Do. 


Lamorna Cove. 


— 


Axinite, Epidote, Finite, Topaz. 


Do. 


Bose-moddress. 


— 


Gamet. 


Do. 


Cam Silver. 


— 


Epidote. 


St. Just. 


Ballbswidden 


Tin. 


Bismuthinite, Bismuth, Litho- 
marge ; fine crystals of Ortho- 
clase, and Mica in the Qranite. 


Do. 


Bellon, HueL 




Amethyst, Mica. 


Do. 


BOSOASWELL or 


Tin and 


Calcedony, Cassiterite. 




BOSOASWELL 


Copper. 






DOWNH. 






Do. 


BOSOEAN. 


Tin. 


Fine imbedded crystals of red- 




BoBcreagen. 




dish-brown and white Ortho- 
clase. 


Do. 


BOSOBN. 


Tin. 


Occasionally fine crystals of Cas- 
siterite. 
Stream Tin. 


Do. 


Boflhase Moor. 




Do. 


BoswEDDAN and 
HuBL Castle. 


Tin. 


Beryl (Huel Castle). 


Do. 


BoTALLAOK and 


Tin and 


ActinoUte, Amethyst, Apatite, 




Cabntorth, 


Copper. 


Aragonite, Atacamite, .Augite, 




with HuEL Cook 




Axinite, Bismuth, Bismuthinite 
BoTALLACKiTE, (Jalcite, Chal- 




and the Cliffs to 






the north. 




oodte, Cobaltite, Cyanosite, Di- 
allogite,Dolomite, Epidote, Ery- 
thrite, Fahlerz? Fluor, Gamet, 




















Goethite, Goslarite, Jasper, Ke- 
Tate,Magnetite, Malachite,Man- 
ganite, MesoUte, Mispickel, Na- 




















troUte, Opal, Pitchblende, Phar- 








macosiderite, Prehnite, P^ho- 








tite, Silver, Smaltite, Steatite, 








Stannite, Stdlbite, Tallingite, 








Tourmaline, Tremolite, Vivian- 








ite, &c 


Do. 


Cape Cornwall. 


— 


Schorl, Hornblende, ActinoUte. 


Do. 


Cape Cornwall 
Mine. 


Tin. 


Dolomite, Gkirnet, Jasper. 


Do. 


Came, HaeL 




Axinite, IsoPTRE, Prehnite, Na- 
troUte, Stilbite. 


Do. 


Cam Bosavem. 


— 


Lepidomelane. 


Do. 


Chyoomish Cam. 


— 


Gkimet. 


Do. 


Crowns Bock. 


— 


Garnet, MAONimTE, ActinoUte, 
Apatite, Axinite, Epidote, Na- 














troUte, Prehnite, &c. 


Do. 


Cunning,' HueL 
Diamond, HueL 




Mica, Cassiterite. 


Do. 




Book Crystal. 


Do. 


Levant. 


Tin and 


Amethyst, Aragonite, Bismuth, 






Copper. 


Bismite, Chalcocite, Dolomite, 
Fahlerz? Homblende, Kerate, 














Pharmacosiderite, Silver. 


D«. 


Levant, North. 


Tin. 


Cassiterite. 


Do. 


Little Bounds. 




Chlorite, Schorl. 



Digitized by VjOOQIC 



48 



Chaptee v.— DISTETBUTIVE. 



List of Mines, &o.— CORNWALL, Pkkwith, West DivUion (CotU, ) 



Pariah. 



Locality. 



Produce of 
Mines. 



More remarkable Minerals. 



&t.jMBt (Cant) OwLBS, Huel & 
Huel Edward. 



Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Sancreed. 
PauL 
Moryah. 
Do. 

Madron. 
GulvaL 

Ludgvan. 
Do. 

Do. 

Zennor. 

Towednack. 
Do. 



Pendeen Oonsols 

Fendeen Gove 

(south of). 
Parknoweth. 

BoBcommon Cliff 

Speabnb Con- 
sols. 
Speasn Moob. 

Stennack, HueL 
St. Just Amal- 
gamated. 
Tregarva Moor. 

Trewellard Cliff. 
MulvraHiU. 
Wherry Biine. 
Garden Biine. 
Morrah United. 



DiNo Dong. 

Yorlas. 
Darlington, Huel 

Darlington, West 

HueL 
Cabnbllow. 

GiBW Consols. 
Union, HueL 



Tin. 



Tin and 
Copper. 



Tin. 

Tin and 
Copper. 

Tin. 



Tin. 
Tin. 



Tin. 



Copper and 
Tin. 



Actinolite, Apatite, Caldte, Cha- 
lybite, Diallogite, Fharmacoai- 
derite (Huel Owles); Aragonite, 
Autunite, Chrysocolla, Mala- 
chite, Pitchblende, Torbemite, 
YiYiANiTB, Zippaeite (Huel Ed- 
ward). 

Cassiterite. 

Steatite, in small veins in slate. 

Cassiterite, Chlorite, Schorl, Yi- 

vianite. 
Asbolane, Azinite, Erythrite, Se- 

lenite, Tourmaline. 



Fluor, Bock CrystaL 

Jasper. 
Cassiterite. 

Cassiterite, Gold (in ancient 

stream works). 
Axinite, Finite, Rock CrystaL 
Finite ; fine crystals of Orthoclase 
Cassiterite, Cobaltite. 

Chlorite, Felspar, Fluor, Hema- 
tite, Mica, ScnorL 
Chalybite, Sphnrosiderite. 

Chlorite, Fluor, Jasper, Chaloo- 
cite, SchorL 

Flint. 

Mispickel, Pyrites, Schorl, Cas- 
siterite. 

Aiventite, Ghdena (argentiferous). 
Native SiLVBB. 

Occasional fine oiystals of Cassi- 
terite. 

Cassiterite, SchorL 

Cassiterite, Chlorite, Mica, 
SchorL 



CORNWALL, Fenwith, Eatt Divinon. 



Parish. 


Localities. 


Produce of 
Mines. 


More remarkable Minerals. 


Tielant. 
Do. 
Do. 
Do. 


ConsoUdated Ms. 
Kitty, Huel. 
Maboabkt, Huel 
Margaret, West 
Huel. 


Tin. 
Tin. 
Tin. 


Cassiterite, Felspar, Mica, SchorL 
Cassiterite, Mica. 
Cassiterite. 
Cassiterite. 
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List of Mines, ate.— OORNWAIiL, PSfwiTH, East Diifitian (ContJ 



Pariah. 


LocaUty. 


Prodnoeof 
Mines. 


More remarkable Minerals. 


heimtfConLJ 


Mart, Husl. 


Tin. 


Blende. Calamine, Chlorite, Mis- 
piekel. Molybdenite. 








Do. 


Poldice, West 




AotinoUte, Caasiterite, Horn- 
blende. 


Do. 


Pbovidencb, 


Tin. 




Eaat. 






Do. 


Pbovidknck 


Tin and 


Caloedo^, Cassiterite, CHAliOO> 
cite, Chalootriohite, Chlorite, 




MINBB. 


Copper. 








Clinoolaae, Copper, Connellite, 
liroconite, Bfispickel, Fitch- 














blende, Pyrites, Schorl, Tor- 








bemite. 


Do. 


Ditto (Inclading 




Cassiterite, Chalooeite, Cheoy- 
Ute, Cuprite, Felspar, Mala- 
chite, Melaconite, Pyrites, 




Huel Speed.) 










Schorl. (Huel Speed.) 


Da 


Pbovtoencb, 

South 
Beeth, HueL 


Tin. 




Do. 




Cassiterite, Chalcocite, Chlorite, 
Felspar, Mica, Schorl 


Do. 


TbbvarrackUtd 


Tin. 


Cassiterite, Schorl 


St. Ives. 


Balnoon. 




Ca8siterite,Felspar, Mica, Schorl 


Do. 


Fanny Adela 
{Hawke'i Point). 


Tin. 


Casiiterita 


Do. 


MeUanoweth. 




Anglesita 


Do. 


PlNOBOM, HUBL. 


Tin. 


Cassiterite. 


Do. 


BoBEWALL Hill 
and Ransom 

United. 


Tin. 


Cassiterite. 


Do. 


St. Ives Oonso- 


Tin and 


Actinolite, Bismuth, Casriterite, 




UDATSD. 


Oopper. 


CHALC0CiTE(ver7 fine,recently), 
Chalcopyrite, Chalcotrichite, 
Chlorite, Cyanosite, Felspar, 








Fluor, Hematite, Isopyre ? 
Limonite, Mica, Schorl 








Do. 


St. Ives, West. 


Tin. 


Cassiterita 


Da 


TrelyonConhtiA. 


Tin and 


Cassiterite. 




{Hud Venture,) 


Copper. 




Da 


Trenwith, HueL 




Chalcocite, Cuprite, Erythrite, 
Hematite, Hornblende, Mela- 
conite, Pitchblende, Torbemita 








Da 


St. liGchaersMt. 


— 


Garnet, Orthoclase, Lepidolite| 
Finite, Bock Crystal, Stannite, 
Topaz, Tourmaline, Wolfram, 
















Great Western 


Tin and 


Zippseite. 
Cassiterite. 




Mines. 


Copper. 




Do. 


Prosper, Huel 




Melanterite. 


Do. 


Maraaon Mines. 




Blende. Chalcopyrite, Felspar, 
Hornblende, Limonite, Melaco- 














nite, Pyrites, Tourmaline. 


Da 


Ouddan Point. 


— 


Actinolite. 


Ponanuthnoe. 


The Greba 





ActinoUta 


Do. 


Mount Mine? 




Argentita 


SlErth. 


Bell, HueL 




Anglesite, Pyromorphite. 
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List of Mines, &c— CORNWALL, Pbnwith, Bast Divmon (ConU) 



Pariah. 



LocaUty. 



Prodaoe of 
Mines. 



More remarlcable Minerals. 



St.Erth((7oiit) 

Da 
Do. 

Do. 
Da 

Phillaok. 



Da 
Do. 

Do. 

Owithian. 
Gwinear. 

Do. 

Da 
Do. 



Do. 

Do. 
Da 

Do. 
Da 
Do. 
Da 
Da 

Do. 
Do. 
Do. 



Do. 



Elisabeth, Huel. 

Gilbert. Huel. 
Godolphin,'Wett. 

Tbevbn. 
Mbllakeab. 
Alfred, Huel. 



Ann, Huel? 
Kayle, HueL 

Boiling WelL 
Silver Valley. 
Carsize Consols. 

Duffield Mina 

Gwinear, HueL 
Herland, HueL 



Providence, HueL 

Prince Geo. Mine. 
Belistian. 

Belistian, East. 

Bosewama 

Rosewarne,Cnls 

ROSEWABNE,EST. 

Bosewame, New. 

BosewabnbUtd. 
Tremayne, HueL 
TrevascuB, HueL 



Unity, HueL 



Tin. 
Copper. 



Tin & Cop. 
Tin & Cop. 
Tin & Cop. 



Copper. 



Copper 
and Tin. 



Blende, Chalcopyrite, Chlorite, 
Galena, Melaconite, Pyrites. 

Cassiteiita 

Actinolite, Blende, Chalcocite, 
Galena, Malachite, Melaconite. 

Chalcopyrite. 

Bt^ldozdte? Calcite, Cerussite, 
Calcedony, Chalcocite, Chalco- 
pyrite, Erubescite, Kerate, Ma- 
lachite. Mimetite, PtboicoBt 
PHITB (the finest ever found in 
Comwall)^Bock Crystal, Silver. 

Argentite, Kerata 

Chlorite, Chalcopyrite, Galena, 
Melaconite. 

Galena. 

Kerate, Silver. 

Blende, Cassiterite, Chalcopyrite, 
MispickeL 

Chalcocite, Chalcopyrite, Limo- 
nite, Melaconite, I^rrites. 

Cassiterite, Molybdenite. 

Aboentitb, Bismite, Bismuth, 
Bismuthinite, Cassiterite, Chal- 
copyrite, Kerate, Limonite, 
Melaconite, Mispickel, Pyrai 
rite. Bock Crystal, Silver, Sn 
tite. Wolfram. 

Cassiterite, Chalcocite, Chalco- 
pyrite, Melaconite. 

Cnrjrsocolla, Malachite. 

Cassiterite, Chalcocite, Chaloo- 
pvrite, Melaconite, Pyrites. 

CMertte. Tennantite. 

Cassiterite, Chalcopyrite, OpaL 

Cassiterite. 

Cassiterite. 

Cassiterite, Chl<»ite, Dolomite, 
Jasper, Semi-OpaL 

Chalcopyrite. 

Cassiterite, Silver. 

Actinolite, Azinite, Bitumen, 
Blende, Calcedony, ChafyMte, 
Dolomite, Fahlerz, Fluor, 
Galena, Mispickel, Tennantite. 

Actinelite, Amethyit, Asbolane, 
Bitumen, Blende. Cassiterite, 
Chalcopyrite, ChalcophvUite, 
ChessymeL Chlorita Ghirso- 

Copper, Cuprite, Eryttirite, 
Fluor, Gkdena, Jasper, Liroco- 
nite. Malachite, Maroaiite, Ifi- 
metite, Mispickel, Molybdenite, 
Olivenite, Petroleum, Pharma- 
cosiderite. Pyrites, Soorodite, 
Tennantite, Torbemite. 
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List ov Minbs, &o.— CORNWALL, Penwith, Eatt Divition (C<mt. > 




Produce of 
Mines. 



More remarkable Minerala. 



Orowan. 

Do. 
Do. 

Gambome. 

Do. 
Do. 

Da 
Do. 



Cbenveb and 
HublAbbaham 
Millet, Huel. 
Strawberry, Huel 

CambobneYeah 

Cabn Oambobnb. 
Condubeow, 

South. 
Oro%, HaeL 

DOLOOATH. 



Do. 
Do. 
Do. 
Do. 

Do. 



Do. 
Do. 

mogan. 
Do. 



Do. 
Do. 

Do. 



Dolooaih, North. 
Gbenyille, East 
GbenvillEjHuel 
PendabyesXJtd. 

BOBKEAB, NBTH. 



Seton, Huel. 
StbatPabk. 

Aqab, Huel. 
Basset, Huel. 



Basset, West. 
Basset, South. 

OabnBbea. 



Tin and 
Oopper. 
Copper. 



Tin and 
Copper. 

Tin and 
Copper. 

Tin and 
Copper. 



Copper. 

Copper. 

Tin. 

Tin and 
Copper. 



Copper. 
Copper 
and Tin. 
Copper. 
Copper. 



Copper 
and Tin. 



Copper 
and Tin. 



Cassiterite, Chaloodte, Chalco- 

Chalcopynte. 

Blende, Chaloopyrite, Melaoo- 

nite. Pyrites. 
Aidnite, Chalcocite, Erubesoite, 

Fluor, Hornblende. 
His|>ickeL 
Cassiterite. 

Blende, Galena, Hornblende. 

Amethyst, Argentite, Arsenic? 
Bismuth, Bismuthinite,Blende, 
Cassitebite, Chalybite, Chalco- 
cite, Chalcopyrite, Chlorite, 
Copper, Cobaltite, Cm>rite, 
Dolomite, Erubescite, ^ryth- 
rite, Fluor, Galena, Hematite, 
Hornblende, Kerate, Lannte, 
Limonite, Lfthomaboe, Biala- 
ohite, Melaconite, Mispickel, 
Orthoelase, Pitticite, Pitch- 
blende, Pyrargyrite, IVrites, 
Book Cbystal, SohoiL Silver, 
Smaltite, Tennantite, Wolfram. 

Kerate, SUver. 

Chalcopyrite. 

Chalcopyrite. 

Condurrite, Copper, Cassiterite, 
Fahlerz. 

Actinolite, Blende, Chalcopyrite, 
Chlorite, Dolomite, Galena, 
Haytorite, Jasper, O^miI, Prase, 
BockCr^rstaL 

Chalcopyrite. 

Cassiterite. 

Chalcopyrite. 

Arffentite, Autunite, Chalcocite, 
Chalcopyrite, Oopper, Cuprite, 
Gkdeoa, Malachite, Silver. 

Chalcopyrite, Cuprite. 

Argentite, Autunite, Chessylite, 
Chalcocite, Copper, Fahlerz, 
Malachite, Bock Crystal, Jo- 
hanoite ? 

Agate, Cassiterite, Chalybite, 
Chalcocite, Chlorite, Condur- 
rite, Copper, Covellite, Cuprite, 
Erubescite, Fluor, Goethite, 
Hematite, Limonite, Mica, 
Marcasite, Mispickel, Pharma- 
coaideiite. Pyrites, Bock Cnrs- 
tal, Stannite, Tennantite, Wol- 
fram. Smectite? 
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Fuiih. 


Locality. 


Froduoeet 
Minee. 


More remarkable Minerala. 


lUogan ((Tout) 


CabnBseAjSth. 


Tin and 
Copper. 


Chaloopyrite, Caiaiterite. 


Do. 


Cook's S^iTOHEir. 


Tin and 


Bitumen, Chaloodte, Chlorite, 






Copper. 


Erubewite, Fahlerz, LxTHO- 
mabob. Lonouiij([tb, Marcasite, 
Mispickel,P7rit«, Scbori, Stea- 
tite? Tennantite, 


Do. 


Cboptt, Nobth 

HUEL. 


^^ 


Chaleopyrita. 


Do. 


Cro%,Ea8tHuel 




AotinoUte. Axinite, Bitumen, 
Blende, Book Crystal 


Do. 


Cboptt, South 


Tin and 


Chalybiie, Stannite. 




HUBL. 


Copper. 




Do. 


Dolooath (Sth.) 
ft Cabnabthbn 
Consols. 


Copper. 


Chaloopyrite. 


Do. 


Druid, HueL 




Chondrodite? Condurrite, Goe- 
thite, Lithomaige, Limonite. 


Do. 


Emilt Hknbibt- 
ta, Hubl. 


Copper. 


Chaloopyrite. 


Do. 


Fbanoes, South 


Copper. 


Chaloopyrite, Chalootrichite, 




Hubl. 




Cuprite, Cyanoaite, Libethe- 
nite, Lithomarge. 


Do. 


Fbahcbs, West 

Hubl. 
Garth Mine. 


Copper. 


Chaloopyrite, Cuprite. 


Do. 




Casaiterite, Wood Tin. 


Do. 


Pool, East. 


Stwmnm, 


Amethyst, Blende, Caloepoitt, 
Chalooftbitb, Chaloocite, Cha- 
lybite, Chlobofhanb. Copper, 
Cuprite, Erythrite, Felspar, Ga- 
lena, Leuoopyrite, Langite, Ma- 
Uchite, SUver? Smaltite, Book 
Cbystal, Wolfram. 


Do. 


Pool, North. 


Copper. 


Caloedony, Chaloopyrite. 


Do. 


Sbton, East 

HUEL. 

Tinoboft. 


Copper. 


Chaloopyrite, Pyrites. 


Do. 


Tin and 


Cassiterite, Chalooeite, Chaloo- 
pyrite, Chalybite, Chlorite, Cu- 
prite, Erubeeoite, Goethite, He- 






Copper. 








matite, Limonite, Lithomarge, 








Melaoonite, Mispiekel, OUven- 
ite, Pitehblende, Pyrites, Ten- 








nantite, Torbemite. 


Redrath. 


Basset, East 

Hubl. 
BeaachaiDp,Huel 
Bulleb, Hubl. 


Copper. 


Chaloopyrite. 


Do. 




Chalybite, Goethite, Chaloocite. 


Do. 


Copper 
and Tin. 


Amethyst, Calcite, Cassiterite, 






Chaloooite, Chaloopyrite, Cha- 
lybite, Chessylite, Copper, Cu- 
fbitb. Fluor, Malachite, MeUuso- 














nite, OUvenite, Opal, Pitch- 








blende, Rock Crystal, Torber- 


Do. 


Cardrew Downs. 


— 


nite, Zipmi^te. 
Chlorite, Fluor, Limonite, Mela- 
conite. 


Do. 




Copper. 


Chaloopyrite. 
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Low or Ujsm, 4flt— OOBNWALL, Fwwira, Jfot< DwMm (ConL) 



FuidL 



Looaltty. 



Frodnoeof 



More remarkable ICiBfinli. 



BednU^<a<m<) 
Do. 
Do. 
Do. 

Do. 



Do. 

Da 
Do. 

Do. 



Do. 

Da 



Do. 
Do. 

Da 
Do. 

Do. 
Do. 
Do. 

Do. 



dyjah Mine. 

GopfbeHill. 
Cupid, HneL 
Downs, Oveat 

North. 
Downs, Nortii. 



iOisabertli, mul. 
Fanny, B««i 
Habmovt AMD 

MONTACKTI. 
PBDN-.A1I-DB1UL 



Soorrier OoMoli. 
Sfabxon, Hubu 



ToixjUB, West. 
TOLGUS, Qb&it 

£k>UTH. 
TOWAN, SOXTTH. 

Tr«huis, Hnel. 

Trelei^, Oonik. 
Tkelkeoh, Nkw. 
Treskerby, Nrth. 

Unt, BxteJm 



Copper. 
Copper. 



Hn and 
Copper. 



Tin and 
Copper. 



Co]^r. 
Co^er. 



Co]^er. 
C<^»er. 
C<mper 
and Tin. 
Tin and 
Copper. 



)ite. 
lte,LANOITE 



Bpidote, Qaniet, Zippsj 
Chaloooite,Chaloopynte, 
Fluor. 
Chalcopyrite. 

Blenda, Caaiiterite, Chale«py- 
rite, Fluor, Limonite, Mnne- 

Smaltite. 

Chaloooiie, Wolfram. 
Magnetite, Wolfram. 

Ambkhust, Caloedony, Oas- 
siieriie, C^lorophaae, Chlorite, 
GOinooUuie, Floor, Galeaa, Oli- 
venite, Phabiiacosidebitb, 
Psilomelaiie ? Pitchblende, 
Soorodite, Smaltite, Wad ? 
Wolfram, S^^maiie, 

Bock Crystal, Stannite. 

^ate, Arsenolite. Bismuth, 
Bismuthinite, Cooaltite, Ery- 
thrite, Fhior, Gold, Millerite, 
Book Crystal, SiiAi/nrs. 

Chalcopyrite. 

Chalybite, Bmbeadte, liispickel. 
Wad. 

BiruMStf , Cbaloopyrite. 

ChessyUte, COirysocoUa, Mala- 
chite, Melaeonite. 

Chaloq^yzite. 

Bitumen, Chalcopyrite, Copper, 

Cuprite, Petroleum? 
Blende, Cassiterite. 



CORNWALL, Ktbrtkb, West Division. 



Parish. 


LocaUty. 


Frodueeof 
Mines. 1 


More remarkable Minerals. 


Landewed- 


Kynance Cove. 





Agate, Asbestos, Calcite, Dial- 


naok. 






lage, Hornblende, Orthoclase, 
Saussurite? Serpentine, ^tea- 

TITBjTalc. 


Da 


Lizard Head. 


— 


Calcite, Hornblende, Orthoclase, 
Talc, Magnetita 


Boan Major. 


Bverywhere. 


— 


Serpentine. 


Buan Minor. 


Cadgwith. 




ActinoUte, Asbestos, Calcite, 
Chromite, Diallage, Horn- 
blende, Sebpentinb, Ptbites. 


Da 


Caerleon Cove. 


— 


Ortiioclase, in granite veins. 


Da 


Kildown. 


— 


Schiller Spar. 


Da 


Kennadc CoTe. 


— 


Schiller Spar. 
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Pariah. 


LocaUty. 


Produce of 
Mines. 


More remarkable MhMcals. 


Grade. 


GoonhiUyDowns 


— 




Do. 


The Balk. 


— 


Orthoolaae and motL in giaaiie 
reins. 

Steatite. 


Mnllion. 


GueGraza 





Da 


GhoBtCroa 


— 


Copper. 


Do. 


Mullion Island. 


— 


Sbrpentinb. 


Do. 


Polarian Cora 




ChrysoooUa, Copper, Cuprite, 
Hornblende, Malachite, Pyrites, 
Sernentine, Steatita 

Honiblende. 


Do. 


Pntdaaaok. 


— 


Do. 
Do. 


Unity, HueL 
Yellan Head. 




ChiTBooolla, Copper, Cuprite, 
Orthoclase, &o., in granite vehia. 


St. Keyeme. 


Black Head. 


— 


Diallage, Serpentine, Steatita 
DiALLAOE, Hornblende. Ortho- 


Do. 


Coveraok Oove. 


— 








dase, Serfbhtinb, Steatita 


Do. 


Cronsa Downs. 


— 


Diallage, in Diallage rook. 


Do. 


Downas, HueL 




Chalcodte, Copper. 

Magnetite, dUsemlnated in Dial- 


Do. 


GwenditL 


— 


Do. 


Gwinter. 


— 








lage rook ; Saussurite? 


Do. 


Earak-olews. 


— 


DiALLAOE. 


Do. 


Tianarth. 


— 


Manaccanita 


Do. 


Maoaole Point. 


— 


Serpentine, Steatita 


Do. 


Pednboar Point. 


— 


Hornblende. 


Do. 


Polkerris Point. 


— 


Hornblende, Serpentina 


Do. 


PorthaUa. 


— 




Do. 


Treglossack. 


— 


Oaldta 


Mft.Bft^>^n, 


In the bed of a 
stream. 


— 


Manaooanitb, 


Mawgan. 


Trelowarren. 


— 


Serpentine, Steatita 
Chalcopyrite, Pyrites. 
Cassiteiite, Chalcodte, Chalco- 


Do. 


Anson, HneL 


Copper. 


Breage. 


Fortune, Gbeat 


Tin and 




HUEL. 


Copper. 


pyrita Erubesoite, Melaconite, 
Mica, Orthodase, Pyrites, Wol- 
fram. 
Chalcopyrite, Cassiterita 








Do. 


FoBTUNE, South, 

HUEL. 

Godolphin Bridge 


Copper. 


Da 


Copper. 




Da 


Great Work, 


Tin and 


Cassiterite, Chlorite, Dolomita 


Do. 


West. 


o«^. 


Cassiterita 


Do. 


New Hestdra. 


Tin. 


Cassiterita 


Da 


Pengelly Croft 
Penhale, Huel 

VOR. 

Prosper, HneL 


Tin. 


Cassiterite, ScheeUte. 


Da 


Tin. 


Cassiterite, Galena, Pyrites. 


Do. 


and'm. 


Chalcotrichite, Cuprite, Fahlerz, 
Mimetite. 


Da. 


Tremenheebb. 


Tin. 




Da 


Tremeame. 





Albite, Apatite, Fluor, Ortho- 
OLABB, Mica, Schorl, Topaz. 

Cassiterite, Copper, Chalcopy- 
rite. 

Chalcopyrite, Chalybite, Fluor. 








Da 


Tresoow. 


— 


Do. 


Trewavas Clipf 


Copper. 


Do. 


BflNE. 






Da 


Trewavas Head. 


— 


Albite, Schori, Mica. 
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List oir Mikbb, &0.--OOBNWALL, Kibbibb, Wett DivitUm (Cant.) 



Pizfah. 


LocaUl7. 


Froduoeof 


More remarkable Minerals. 


Breage (Cant,) 


Tregoning HiU. 


..^ 


Kaolik, PuriTB. 


Do. 


Tresoves. 


— 


Stream Tin, Jasper, Kaolin. 
Albite, Apatite? Blende, Cassi- 
terite, (Morite, Chaloopyrite, 


I>0. 


VOB, Gbt. Hubl. 


Tin and 






Copper. 








Copper. Dolomite, Melaoonite, 








Mica, Mispiokel, Orthoolase, 








Pyrites, Steatite, Talc ? WeL 
fram? 
Blende, Cassitbbitb, Chlorite, 


Germoe. 


Gbbat "Wobk 


Tin and 




Consols, 


Copper. 


Chalcopyrite, Cuprite, Fahlen, 
Limonite, MebMonite, Miea, 








Da 


Lbeds and St. 

AUBYW. 


Tin. 


Cassiterita 


Do. 


Ohri»topher,Hiiel 
Fortune, South 


Tin. 


Cassiterite, Mica, Orthoolase. 


Do. 


Tin. 


Cassiterite. 




Huel. 






Sitimey. 


Proq)idnick,Huel 


Lead. 


Chlorite, Pyrites, Wolfram. 


Do. 


Penrose, HueL 




An^esite, Caldte, Cerussite, 
Chaloopyrite, Chalybite, Ga- 
lena, lamoDite, Linarite, Mime- 
tite. Pyrites, Ptbomobphitb, 
Plumbic Ochra 


Da 


Row, Huel. 


Lead. 


Anglesite, Cerussite, ChalyUte, 
Galena, Limonite, Pyromor- 
phite, Quartz. 

Cassiterites, Pyrites. 


Da 


Sithney, Cam- 

meal 
Susan, HueL 


Tin. 


Do. 


Tin and 
Copper. 
Copper. 


Chaloopyrite, Copper,Cassiteriie, 

Mica. 
Cassiterite. Chalcodte, Chryso- 

ooUa, Chalcopyrite, Gabnbt, 

Mica, Pyrites, Schorl 


Da 




Da 


Unity, HueL 




Cerussite, Chalcopyrite, Galena, 

Pyrites. 
Cassiterite, Chaloopyrite, Mala- 

chita 
Argentite, Cassiterite, Cerussite, 


Da 


Vor, East HueL 


Tin. 


Wendion. 




Tin. 








Felspar, Limonite, Mica, SUyer. 


Da 


Balmtnhbab. 


Tin. 


Do. 


Gbtlls. 


Tin. 




Do. 


HaUebezao. 




Cassiterite, Kaolin. 


Da 


LovbllConsols. 


Tin. 




Da 


LovBLL, East 
Hubl. 


Tin. 


Cassitebitb. 


Do. 


LOYBLL, Nbw 

Hubl. 


Tin. 


Cassiterita 


Do. 


LOYBLL, NOBTH. 


Tin. 


Cassiterita 


Do. 


Tbbvbnnbn,Nbw 


Tin. 


Cassiterita 


Da 


Tbxwobus. 


Tin and 


Cassiterite, Chalcodte, Chaloopy - 








rite,^ Magnetite, Mispickel, 


Do. 




Tin, 


Cass^ite, Felspar, Limonite, 




SOLS. 




Mica. 


Do. 


Tbumpbt, East. 


Tin. 


Cassiterite. 
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Fwldk 



Loeanty. 



nouuco of 
Mines. 



More remarkable Minerali. 



Gwennap. 
Do. 
Do. 

Dob 



Do. 

Do. 
Do. 
Do. 
Do. 



Do. 

Do. 
Do. 
Do. 



Do. 



Do. 
Do. 



Si Dity. 



AleandOake& 
Barrier ABse. 
OLin'OiiD, New. 

OomolicUktod Ms. 



Damsftl, 
HueL 



East 



Damsel, West 

Hf^BL. 

Fortune, HueL 
I^riendslup, Huel 
Qorland, HueL 



Copper. 

Tin and 
Copper. 
Copper. 



Copper. 

Tin. 
Cc^per. 

Copper. 






Jewel, HueL 



Kffliwerrii. 
Pbnnahob. 

Penstrutbal aad 

Huel BuUer. 
Ting Tang. 



TBEfiATBAir and 
Tbethasbuf. 



Trethellan. 
United Mines. 

VOLDIOE, 



Copper. 

Copper 
andTin. 



Tin and 
Copper. 



Copper. 
Copper. 

Tin. 



Chalcoptbite. 

Stannite. 

Ousiterite. 

Babttes, Cassiterite, Chalcocite, 
Chaloopyrite, Copper, Cuprite, 
Oypsum, Melacomte, Molybde- 
nite, Orthoclase, Pyrites, Bock 
Crystal, SchorL 

Chlorite, Chalcooite, Chaloopy- 
rite, Copper, Fluor, Kaolm, 
lithomarge, Melaconite, Phar- 
macofltderite, Pyrites. 

Cassiterite, Fluor. 

Chlorite, Chaloopyrite, Febp^r, 
limonite, Pyrites, SohorL 

Albite, Blende, Molybdenite, 
Wolnramite. 

Asbolane, Chalcophyllite, Chal- 
oopyrite, Chalcotrichite, Ches- 
^lite, Chrysocolla, Clinoclasb, 
Copper, Cuprite, Fluor, Lnto- 
conttb, Sudachite, Mimetite, 
Molybdenite, Ouvenite, Opal, 
Phabmaoosidebite, Scobodite 
Torbemite, Yirianite. 

Blende, Chalcocite, Chalcopj- 
rite, Fluor, Melaconite, Mis- 
pickel. Petroleum ? I^tes; 
Tennsfitite. 

Chaloopyrite, Caliena. 

Chlorite, Chaloopyrite, Erubes- 
cite. 



Chalcocite, Chaleopyrite, Chal- 
oophylHte.Chessylite, Chlorite, 
Chrysocolla, Cunoclase, Cu- 
prite, Limonite, Malachite, Me- 
laconite, Mela&terite, Olivenite, 
Pitchblende, Phabmaooside- 
BITE, Lithomarge, Pyrites, 
Torbemite. Orthoclase. 

Blende, Chftloocite, Chalcopytite, 
Chlorite, Copper, Epidote?Eru- 
bescite, Fahlerz, Fluor, Galena, 
Goslarite, Hornblende, MsH|me- 
tite, M^aconite^ Pyrites, Ten- 
nantite. 

Chalcocite, Goidarite. 

Cassiterite, Babttes, BockCrys- 
taL 

Bitumen, Cassiterite, Copper, 
Chaloopyrite, Gialena, PyrUes, 
Sitlphar?Wolf!rflm,WQlfraniite. 
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List ov Mdtbs, &a~ OOBNWALL, Eibbixb, Eati Divithn (Cant) 


PazUh. 


LooaUty. 


Produce of 
Mines. 


More remarkable Minerals. 


St. Day {Oon.) 


Vogue. 


_ 


Kaolin. 


QluTias. 


ROSOROW Utd. 




Chlorite, Mispiokel, Pitchblende. 


Do. 


Burnt Hoosa 


— 


Magnetite. 


Do. 


Treloswell. 


— 


Adularia? Hornblende. 


Perran - ar - 


Kerjiliaok. 


— 


Graphite, in an elvan. 


wortkal. 








ConftoQiine. 


CONSTAimNB 
MllfB. 


Iron. 


LnfONITE. 


Do. 


LovBLL, New 
EastHuel. 


Tin. 


Cassiterit^ 


Do, 


Oranite Quarcies 


" 


Pine imbedded crystals of Ob- 
thoolase ; occasional crystals of 
Beryl and Topaz, but very rare. 


HawnaiL 


Cliffs on lea shore 


— 


Aragonite, Caloite, Chaloopyrite, 
Oxide of Zinc. 


Maba. 


Granite Qoarries 


" 


FineOrthoelaseintheGranite, oo- 
Beryl and Topaz. 


Badook. 


Bndook Yean. 


— 


Boumonite, Galena. 


Do. 
Falmouih. 


Haenporth. 
SwanpooL Mine. 
Tr6fasi8,HaeL 


L^d. 


BockCrystaL Caloite. Aragonite? 
Galena, Pyrites, Bock CrystaL 


Mylor. 


Lead. 


Galena. 


OOKNWALL, PiDAB, Weii Divirian. 


Puiah. 


Locality. 


Produce of 
Mines. 


More r^poarkable Minerals. 


SlAgnea. 


Barrow, HueL 


Tin. 


Blende, Cassiterite, ScheeHte, 
Pyrrhotite. 

Argentite, Copper, Cuprite, Ma- 
lachite, Pitchblende, Torbemite 

Cassiterite. 


Da 


Basset, HueL 


C<^»per. 


Do. 


Blub Hills. 


Tin. 


Do. 


Charlottb,Hukl 


Copper. 


Cassiterite. 


Do. 


Ohivebton,Grt. 
West. 


Lead. 


Galena. 


Do. 


Clarence, HueL 
CliggaHead. 


Tin. 


Cassiterite, Smaltite. 


Do. 


— 


Cassiterite, Kaolin, Chalcopy- 

rite. Wolfram. 
Agnesite, Bismite, Cassiterite, 

pseudomorphs of Cassiterite 


Do. 


Coates, HueL 


Tin. 




















after OriihocUse,SchorL 


Do. 


Corr, HuEL. 


Tin. 


Cassiterite. 


Da 


Devonshire, Huel 


Tin. 


Pyrites. 
Cassiterite. 


Da 


Friendly Mines 


Tin. 


Do. 


HaUenbeagleand 
East Downs. 


andT^ 


Chaloopyrite, Pyrites. 


Do. 


James, HueL 




Torbemite, Chaloopyrite. 


Do. 


TTinH^ HueL 


Tin. 


Apatite, Chalybite, Covellite, 
Pyrrhotite, Topaz, ViviiNiTB. 








Do. 


Kitty, Huel, 


Tin. 


Blende, Cassiterite, Chalcopy- 



rite. Chlorite.* 
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Pulab. 



LocaUty. 



Produce of 
Mlnet. 



More remukable MinenU. 



St. 



Com.) 



Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 



Do. 
Do. 

Do. 

Do. 

Perramahnloe 

Do. 
Do. 
Do. 

Do. 

Do. 

Da 
Da 

Da 
Do. 

Da 

Do. 

Do. 

Da 

Do. 
Do. 

Do. 
Da 
Da 
Do. 

Do. 



KnTT, West 
HUBL(formerly 
Hael Book). 

Mufio, Hnell 

PKNUiflLLB. 
POLBSBBOW. 

Polberrow, Weit. 

Polbreen. 
Pbudenob, Huel. 
Pye, HueL 
Towftn, HueL 



TowAN, South 
Huel. 

TowAN, New 
Huel. 

TBEVAU NANCE, 

Huel. 

CmVEBTON (Old 
Oomubian). 

OHIVEBTON,BAfiT 

Chivebton Moob 

CHiyBBT0M,NEW 

(Huel Anna). 

Chitbbtom,New 
Consols (Bud- 
nick GonBols). 

Ohivebton,Obt. 
South. 

CHiyBBTON UtD. 

CmvEBTON Yal- 

LET. 
CHiySBTON,WBBT 

Duoby and Peru. 

Qolden Consola. 

Golden, East 

Huel. 
Great St. George. 



Gbt.St.Geoboe, 
West. 
Hope, HueL 
Jewell, East. 

Mexico, HueL 
MiNEBAL Bottom 
Penbale. 
Pebban Consols 

(Huel Vlow). 
Pebban Huel 

Vtvtan. 



Tin, 



Copper. 

Tin. 

Tin. 
Tin and 
Co^r. 



Tin. 

Copper. 

Tin and 

Copper. 

Tin. 

fiilTer-Lead 

Silyer^Lead 
Silver-Lead 
Copper,L6ad 

and Zioo. 
Lead, Zino, 

Tin. 

Lead. 

Lead. 
Silver-Lead 

Lead,Zina 
Iron. 

Tin. 

Lead. 

Copper. 



SUver-Lead 
Tin and 
Copper. 

Lead. 
Lead. 
Tin. 

Lead. 



Biamite, Caanteiite, Stanniti. 

Copper, Chalooeite, CbaloqpTitte, 

Cuprite, Malacbita 
Casnterite. 

Cassiterite, Chaloop]rrite,Copper. 
Cassiterite, Chalcopyrite, FluM, 

CassHerita 

Blende, Cbaloopyrite, Towanite. 

Cauiterite. 

Blende, Caadteiite, Cbaloopy- 
rite, Cbalybite, Cblorite, M- 
monite. 

Bitumen^ Cbaloopvrite. Cba- 



>p^t< 
Lunoi 



lybite, Cblorite, lomomte, Tj- 
litea. 
Cauiterite, Cbaloopyrite,Pyrite«» 

Caasiterite, Fablers, Fluor,Topai. 

Galena. 

Galena. 
Galena. 
Blende, Ceruaiite, Cbaloopyrite, 

Galena. 
Blende, Cauiterite, CMaepy- 

rite. Galena, Pyritisi. 

Blende, Cbaloopyrite, Dolomite, 

Galena. 
Galena. 
Galena. 

Blende, Chaj<ooptbitb, Galxka. 
Cbaloopyrite, C^ialybite, Galena, 

Maboasite. 
Ceruaiite, Galena, Pyromorpbite, 

Bock Crystal, Silver. 
Galena. 

Blende, Calamine, Cbalcodte, 
Cbaloopyrite, Copper, Limo- 
nite, Mdaoonite. 

Blende. 

Blende, Galena, Cbaloopyrite. 
Casnterite, Cbaloopyrite. 

Argentite, Galena, Kerate, Silver 

Galena, ^ende. 

Galena. 

Cassiterite. 

GkJena. 
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List of ICinss, &o.— CORNWALL, Ptdab, Wetl IHvithn (Cant) 



FailBh. 


LocaUty. 


Ptodnoeof 
Minea. 


More remarkable MInerala. 


Ponraazalmloe 
CCknU.) 
Do. 


Bbtallaok, Gbt. 


Oq^per. 
Lead, Zinc 


Blende, Chalcocite,Chaloopyrite, 
Copper, Limonite, Melaoonite. 

Blende, Galena, Hornblende, 
Silver. 

Galena, Maroaiite, 
Blende, Galena. 

Blende, Chalcopyrite, Galena, 
Maroaaite. 

Galoia, Pyritea. 
Blende, Gatoia. 

Galena. 


Do. 

Do. 

Cnbert. 

Newlyn. 


Bbtallaok^Nth. 

VlBaiN, HUBL. 

Pknhale and 

LOMAX. 

Cabgoll. 


Lead. 
Lead. 

Silver-Lead 


Do. 
Do. 
Do. 

Crantook. 


Fiddlert Green. 
Rose, HneL 

Boss AND CHI- 
VBBTON. 

Trbebw. 


L^ 
Lead. 

Lead. 



COBNWALL, Ptdab, JBoH Divinan, 



Pariah. 


Locality. 


Produce of 
Minea. 


More remarkable Minerals. 


St. l^oder. 


Chytanb. 


Tin and 

China-clay. 

Tin. 

Lead. 

Tin. 
Iron. 
Tin. 


Caaaiterite, Kaolin. 


St Colnmb. 
Do. 
Do. 
I4uuvet. 
Do. 
Do. 


rotalton. 

Tbewoblock. 

Trugoe. 

MuLBEBBT Hill. 

Rbtibe. 

Repebrt. 


Caasiterite. 

Galena. 

Bismuth, Erythrite, Jasper, OpaL 

Hematite, Limonite. 

Antimonite, Berthierite, Caa- 
siterite, Uervantite, Jameso- 
nite. 

Chalcopyrite, Galena. 


Padatow. 


St. Issbt. 


Copper, 
Lead. 

Silve?^id. 


Do. 

St. Merryn. 


Tbblbatheb, 

NOBTH. 


Chalcopyrite, Galena. 
Bonmonita 



CORNWALL, PowDEB, West DivUion. 



Parish. 



Locality. 



Produce of 
Mines. 



More remarkable Minerals, 



St. Feock. 

St. Sea. 

Do. 



Camon Stream 

Works. 
Cbbegbbawbb & 

Pbnkivbll. 
Falmouth, HueL 



Copper 
and Tin. 
Silver-Lead, 
and Man- 
ganese. 



Cabsitbbitb, Gold. 
Chalcopyrite, Caasiterite, Pr- 

BITES. 

Blende, Caaaiterite, Cerussite, 
Chlorite, Erubescite, Galena, 
Pharmaoosiderite, Ptbites, Py- 
romorphite^ Silver, Vivianite. 
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LiBT or Moms, &o.— OOENWALL, Powdsb, Wat DivUUm (Ocmt,) 



StKetkf Con, ) 



Do. 
Do. 

Kenwyn. 

Da 

Do. 
St. Erme. 
Ladook. 
Veryan. 



Locality. 



Janb, Husl. 



Jane, West Hnel. 
Nangilbs. 

BosoAWBir. 

Janb, Nobth. 

Unity "Wood, 

HaeL 
Gkuraa. 

Pennare Point. 



Produce of 



Silrer-Lead, 
Tin. 



Tin. 
Oopper 
and Tin. 



Tin, 
Tin, Silver- 
Lead. 



Lead. 



More remarimble Minenla. 



Annabergite, Berannite, Blende, 
OeroBsite. Chalybite, Qalena, 
Melanterite, Nioooutb, Pent- 
LANDITB, Pharmaooslderite, 
Pybtpes, ViviAinTB. 

Oaesiterite. 

Ohaleopyrite, Gold? Pyrites, Sid- 

Ohaleopyrite, Blende. 
Oaasiterite. 

Gassiterite, Ghaloopyrite, Ghlo- 
rite, Fluor, Pyrites, SchoiL 

Allophanb, Blende, Oaldte, 
Dolomite, Galena. 

Oaasiterite, Gold, Hematite, Li- 
monite, FVrites. 

Asbestos, Homstone, Steatite. 



OOBNWALL, PowDBB, Eaa Dwinan. 



Parish. 


LocaUty. 


Produce of 
Mines. 


St. Dennis. 


Hendra. 


__ 


Do. 




— 


St. Stephens. 


Obow Hill, New 


Lead. 


Do. 


Dowgas. 


— 


Do. 


FOBTESOUB,HUBL 




Do. 


Gbenvillb,Hubl 


Tin. 


Do. 


Terras. 


Tin. 


Gorran. 


Gorran Haven. 


— 


St. Ewe. 


Ohanob, Hubl. 




Do. 


Pengelly Bfine. 




St. Mewan. 


Brecon, 0am. 





Boche. 


BbamMinb. 


Tin. 


Do. 


BbtnnMinb. 


Tin. 


Do. 


BbtnnRotalton 


Tin. 


Do. 


Oost aU Lost. 


— 


Do. 


ROYAI/rON, Gbt. 


Tin. 


Si Austell. 




Tin and 
Kaolin. 
Oopper 
and Tin. 


Do. 


Oarvath United. 


Do. 


Ohablestown 


Tin and 




Utd. Mines. 


Oopper. 


Do. 


oonboudated, 
St. Austell. 





More remarkable Minerals. 



Mica. 

Kaolin, Oassiterite. 
GaleniL Gold? Pyrites. 
Actinolite, Oassiterite, Horn- 
blende, Kaolin, Pyrites, Schorl 

Oassiterite. 

Kaolin, Oassiterite. 

Oaldte. 

Ankabeboite, Ohalybite, MiUe 

rite, Niccolite. 
Annabeboitb, Ohalybite, Blille- 

rite, Niccolite. 
Oassiterite, Gold. SUver. 
Oassiterite, Kaolin, Melaconite, 

Olivenite. Pharmacosiderite, 

Talc, Wolfram, "WaveUite? 
Oassiterite. 
Oassiterite. 
Bismite, Oassiterite. 
Oassiterite. 
Oassiterite, Galena, Gilbertite, 

Kaolin, Schorl. 
Ohalcocite, Ouprite. 

ActinoUte, Oassiterite, Ohaly- 
bite, Limonite, Serpentine? 

Annabergite, Barytes, Oobaltite, 
Oopper, Pitchblende, Smaltite. 
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LiOT OF ICmss, &a-O0BKWALL, Powdsb, JSaH Di/viiim fOotU.) 



DBriflh. 



St. AusteU 
(Cant.) 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 



Do. 
Do. 



Do. 

Do. 
Do. 

Do. 

Do. 



Do. 

Do. 

Si Blasey. 

Do. 

Do. 

Do. 
Tywaxdroaih. 



LocaU^. 



Do. 



OrinniB. 



OUDDRA. 

Eliza, Hubl. 
Eliza OoNSOifi, 

HUEL. 
GOONBABBOW. 

€k>vES. 
Obbat Dowoas. 

Ort. HewM Utd. 
Hill Mine. 

MiNBABDOWNa 

Pembroke. 



Pentewan. 

POLGOOTH. 



POLMBAB, HUXL. 

BookHill. 
BUBT & EjnoH- 

TOB. 

Shilton (Bon- 

ney). 
StennaGwynn. 



Trenanon. 
Virgin, Hn«L 
East CMnniB, 



Pab Consols. 

Pbmbboex,Kbw. 

Pbmbbokb, Old. 
Fowey Consols. 
(Lanesoot.) 



FowBY Consols, 
South. 



Produce of 



Copper. 



Tin. 
Tin and 
Copper. 
Cc^mer 
andxin. 
Tin and 
Kaolin. 

Tin. 

Tin. 

Tin. 
Tin. 



Copper. 



Tin. 

C^per 

andPnites. 

Tin. 

Iron. 

Tin. 

Tin. 



Tin. 
Copper. 



Copper 
andTin. 
Copper. 
Copper. 



More remarkable Minerals 



Copper. 



Cbalcopyrfte, Chalybite, Childre- 
nite, Copper, Fahlbbz, Galena, 
Soorodiie, Silver, Pyrites. 

Cassiterite. 

Cassiterite, Chaloopyrite. 

Cassiterite, Chaloopyrite. 
Cassiterite, Kaolin, Zippasite? 

Cassiterite. 

Bismuth, Bismnthinite, Cassi- 
terite, Copper, Flnor. 

Cassiterite, Lirooonite, MispiokeL 

Cassiterite, Orthoclase, Tourma- 
line, Topas. 

Cassiterite. 

Chalybite, Chaloopyrite, Chalco- 
dte. Copper, Kaolin, Melaco- 
nite, Pyrites. 

Stream Tin, Gold. 

Amethyst, Caldte, Cassiterite, 
Chaloopyrite,Chlorite,Dolomite 
Ervthnte, Pyrites, Smaltite. 

Chaloopyrite, Pyrites. 

Cassiterite. 

LmoNiTE, Hematite, Black 

Quarts. 
Cassiterite. 

Apatite, Autunite, Cassiterite, 
Fluxlute, Fluob, Gilbertite, 
MesoHte? Natrotite, Op^ Stan- 
nite, Talo, Taristockite, Torber- 
nite, Wavellite? Wolfram. 

Blende. 

Cassiterite. 

Blende, Chalcooite, Chaloopyrite, 
Chalybite, Copper, Melaoonite, 
Pyrites, Bock CrystaL 

Blende, Cassiterite, Chaloopy- 
rite, Chlorite. 

Cassiterite, Chalcopyrite. 

ite. 

Aotinoute, Antimonite. Apatite, 
Bismuthimte, Blende, Cala- 
mine, Chalcodte, Chalcopyrite, 
Chalcotrichite, Chalybite, Co- 
baltite. Copper, Cuprite, Fbak- 
OOLITE, Niccolite, Magnetite, 
Marcasite, Melaoonite, Melan- 
terite, imerite. I^tes, Silver, 
Stannite, Wood lin. 

Chalcopyrite. 
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Lbst of Minbb, ^.—CORNWALL, Fowdxb, Batt IHvighn (ContJ 



ParlBh. 


LocaUiy. 


Frodnoeot 
Minea. 




Fower. 
Luxiuyiia. 


MenabiUy. 


_^ 


Molybdenite. 


Laxulyao, Quar- 


— 


Obthoolasb, Sohobl. 




ries new. 






Lanliyery. 


Maudlin Huns. 


and'^ 


Oaloedony, Caaaiierite, Ohaly. 
bite, Chlorite, CoveUite, Cron- 
atedtite, Floor, Garnet, Jasper. 
Melanterite, Mispiokel, Opal, 
^rritea, Pyrrhotite, Soheelite, 
Wolfram. 














Do. 


Prideaux Wood 
Mine. 


Tin. 


Caasiterite. 


LoitwithieL 


F0BTI8OUB, Nth. 

HUBL. 

BBBTOBiaai. 


Lead. 


Galena. 


Do. 


Iron. 


AoALiCATOLrniy Amethyst, Ba- 








rvtes, Bismuth. Bismite, Goe- 
tiiite, Hematite, Ldcqnite, 
















luaite. Book Crystal, Zippsite. 


Do. 


T«rrao« Hill 
Quarry. 


"" 


Axinite. 



OOBNWALL, Tbiocl 



LocaUty. 



Produee of 
Hinea. 



More remarkable Minerals. 



SiMliLvier. 
EadeUion. 

Do. 

Do. 
Do. 
Do. 

St. Eew. 

Do." 

Bodmin. 

Do. 

Si. Braward. 

StTeath. 
Do. 

Do. 



P«atSre Glaie. 
Boys, HmL 

Port Isaac 

iPortQuinOlifik 
BoTAL Sampson. 
XwTinnook. 

Pettdoflcat. 

Pbngenna. 
Bodmin Moor, 

HUXL* 

Onslow OoNBOLS, 

■ ASCBXK^ HUflL. 

OLDTBoinuwrr 
Tbxoabdook. 



Silver-Lead. 

Copper. 

Copper,Lead 
Leaa,SilveB. 

Lead,Copper 



Afltimonit^ Oibussite» Cervan- 

tite, Pyrokunte. 
Antimonite, Boubnonttb, Cer- 

vantite, Erubesoite, Jamesonite, 

Mimetite. 
Antimonite, OKrvantite,^ Jameso- 

nite. 
JamMonite. 
Galena. 
Bleiniodte, Cervantite, Jameao- 

lie, Antimonite, Jameao- 



Galena. 
StreanTiB. 



Chalcopyrite. 

Chaloopyrite, Gkdena. 
Blende, Chaloopyrite, 

PolyteUte. 
Chalcopyrite, Gkdena. 



Pyrites, 
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LiBr OF BConi, &a--OOENWALL, Wssr. 



Pariah. 



LooaM^. 



Piodvea ot 



More TeoMffkable MlnenOB. 



StVee] 



at Veen. 
LameatL 



Dnloe. 

Liskeard. 
Do. 

Do. 
Si deer. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

SiNeoi. 

. Do. 

Do. 

Warleggan. 



HXBODSFOOT. 



Hebodsfoot, 

South. 
Ambrose Lakb. 
Looe Milla HiU 

QuArry. 
St. Neot. 
Oabadon Oon- 

SOLS. 

Cabadon, South. 

OABADONyWlST. 

OhMsewxing. 

ObaddookMoob. 
Glasgow Oaba- 
DON Consols. 
Oonahbna. 
Ludoott, HueL 
Hakkbtt. 
Tin Vallbt. 
Tbbvbnna, Hubl 

Obt. Tbbvbddob 

AND OaBILLA. 



Silver-Lead. 

Silyer-Lead. 
Tin. 



Tin. 
Oopper. 

O^per. 

Oopper. 



Copper. 
C<9per. 

Oopper. 

Tin. 

Tin. 
Tin and 
CMiper. 

Tin. 



Asbestoi. 

Bonmoniie. Oaloitb, Chaloopy- 

lite, Fahlerz, (}alena» Horn- 

atone, F^^tea. 
Caldte, Gklena. 

Caaaiterite. 
Anataae. 

Caaaiterite. 
Chalof^yrite, Onprite. 

Chaloocite, Ohaloopyrite, On- 
prite, Fluor. 

Chaloocite, Chaloopyriie, On- 
prite, Coj^er, Fluor. 

Aotinolite, Aabeatoa, Orthodaae, 
Soi^Mtone? SehorL 

Chalcopyrite, Cuprite. 

Chaloopyrite, Cuprite. 

Chalcopyrite, Cuprite. 

Pyrargyrite, Sihrer. 

Oaaitente. 

Caaaiterite. 

Caaaiterite, Chalcopyrite. 

Caaaiterite. 



CORNWALL, Lbsnbwth. 



FariBh. 


LocaUty. 


Froduoeof 
Minea. 


More remailoble Minerala. 


Olntagel. 


CMa. 


— 


Albite. Anataae, Abagonitb 
Brookite? 


Do. 


Delabole Slate 





dte, Goethite, Book Obtstal, 














ButUe? 


Do. 


Kmo Abthub 
Mine. 


SUYer-Lead. 


Galena. 


Forrabury. 


Cliffs. 


— 


Anthracite. 


Do. 


Boscastle. 


— 


Graphite. 


Davidstow. 




— 


Hematite, Limonite. 


Laneaat. 


Lettcott. 


— 


Manganite, Pailomelane. 


Altemun. 


• 


— 


Stream Tin, Gold. 
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List of 2Iinbs, &o.— OOBNWALL, East^ 



Fariflh. 


LocaUty. 


Produce of 
Mines. 


More remarkable Minerals 


Launoeston. 


Five Lanes. 


— 


Homblenda 


Da 


PoUapbant. 


— 


Caldte, Serpentine^ SriASm. 


Oallington. 
Do. 


OrevaWood. 

Ck)LQUITB AND 

Call. Utd. 


Copper. 


Ftrolniita 
Chaloopyrita 


Do. 


Daohy HneL 




Arwantite, Elerate, Pyrazgyiite» 


Da 


Dksb Pakk. 


Tin. 


Cassiterita 


Da 


EXOELSIOB. 


Tin and 
Copper. 


Casdterite, Cbaloopyrite. 


Da 


lotta 
Flobsnob,Htjel. 
HayeVallbt. 


Bismutbinite, Childrenite, Chlo- 
rita 

CassitcSJte. 


Do. 


Ooger. 


Da 


HOLMBUSH AND 


Copper. 


Chaloopyrita 


Da 








Da 
Do. 


KsLLT Brat. 
NkwGbbat Con- 


SllTer-Lead. 
Tin and 


Sl&^*<3^S^ta 




sols. 


Copper. 




Do. 


PrinoeofWalbs 

South. 
Princess of 

"Wales. 


Copper. 




Do. 


^K 


Cassiterite, Chalcopyrite. 


Da 


Bedmoor. 


Copper. 


Cassiterite, Cbfdoopyrite. 


Da 


St. Vincent, 




Aroentite, Chalcopyrite, Kb- 




HneL 




RATE, Silver. 


St.Ive. 


Oaradon, Ort. 


Copper. 


Chalcopyrita 


Da 


OiLLjHnEL. 


an"^^ 


Chalcopyrite, Galena. 


Da 


QiLL, Glasgow 

HUBL. 


Lead. 


Galena. 


Da 


Ida^Huel. 


Saver-Lead. 


Galena. 


Do. 


Trblawnst, 

New. 


Copper. 


Gkdena, Fluor. Homstona 
Chalcopyrite, Cuprita 


Linkiiihonie. 


Oaradon, East. 


Copper. 


Da 


Garadon and 

PH(BNIX. 


Copper 
and Zino. 


Blende, Chalcopyrita 


Da 


Marks Vallet. 


Copper. 




Da 


Phcbnix. 


Copper 
ancTTin. 


Cassiterite, Chalcopyrite, Chal- 
cotrichite, Cuprttb, Copper, 
Chrysooona, Malachite, OU- 








Da 


Ph(enix, East. 


Copper. 


Chalcopyrita 


Da 


Phcbnix, West. 


Copper. 


Chalcopyrite. 


Do. 


Bose Down, West 


Copper. 


Chalcopyrita 


Stokeolims- 
land. 
Do. 


Kitt Hill. 


Tin and 
Copper. 
Tin and 


Cassiterite, Chalcopyrita 


KtptHill, East. 


Cassiterite, Chalcopyrita 


Da 


Kitt Hill, Sth. 


00^.. 


Cassiterita 


OaLrtook. 


Arthur, Huel. 


Copper 


Bismutbinite, Cassiterite, Chal- 






and Tin. 


copyrite. 


Do. 


Brother!, HueL 


Copper. 


Aroentite, Blende, Chalybite, 
Galena, Ptrabotbitb, Silybb. 


Da 


Oalstock Con- 

SOLS. 


Copper. 


Chalcopyrite. 
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LiBT OF IfiNiB, &0.— OOBNWALL, East (OonJL) 



FMrUh. 



LocaUty. 



Produce of 
Mines. 



More reinariaa)le Minerab. 



Oalitook 
Do. 
Do. 



Do. 

Dow 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

llfliilieiEiiot. 
Do. 

Do. 



Do. 



Drakkwallb. 

Dbaebwalls, 
"West. 
OumnsLAKi. 



OUNNISLAKl 

Olittsbs. 
Habkwood Gon- 

SOLS. 

Hawkkoob. 
HiirosTON 
Downs. 
Lee, HaeL 

OkxlTob. 
Pbikob of Wales 

Pbincs of 
Wales, West. 

OUoker, Tor. 

Mart Ann, 
HuiL. 

TBELAWNt, HUEL 

Treweftfhft. 



Tin and 
Copper. 



Copper 
and Tin. 
Copper. 

Copper. 
Copper. 



Cof^per, 



and 
Copper. 



SQTer- 
Lead. 
SUver- 
Lead. 
SUver- 
Lead. 



Cassiieriie, Molvbdenite, Wol- 
fram, Wolframite. 
Cassiterite. 

Antimonite, duJoooiie, Chal- 
cophyllito. Chryiooolla, Copijer, 
Cuprite. Cyanosite. Libethenite, 
Lirooonite, Malaonite, Melaoo- 
nite, OliTenite, Torfoemite, 
Wolfram. 

Chalcopyrite. 

Chaloopyrite. 

Chaloopyrite. 
Chaloopyrite. 

Antimonite, Cenrantite, Gkdena, 

Jameeonite. 
Chaloopyrite. 
Chaloopyrite. 

Chaloopyrite. 

AflbestoB, Caldte, Ser^tine. 
Babttbs, Calcite, Fyritei, Bock 

CrystaL 
Barytea? Caldte, Calena. 

Qalena. 
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DEVONSHIRE. 

(In Devon, at the LoealUiee are more naideip eeparated than pn Oomwatt, 
iheff are eomewhai arbUrarUy arranged, J 

Southern Pabliamxmtabt Divisiok. 



Situation or 
Pariah. 




Produce of 
Mines. 



More remarkable Minerak. 



LiftoD. 
Do. 
Do. 
Do. 
Do. 

LewTrenohard 
Okehampton 



Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Dq. 
Do. 
Do. 
Lidford. 
Do. 
Do. 
liarraiow. 

Do. 
South Syden- 
ham. 
Milton Abbot. 
Do. 
Do. 
Lamerton. 
Do. 
Do. 

MaryTavy. 

Do. 

Do. 



Do. 
Do. 



Harria, Hnel 

Henry, HaeL 
LnrroN Mnnss* 
Ifary Emma, 

HaeL 
LewWoop. 



Belstonb Cons. 
Maria, Bait Hual. 
Copper Hill 
FOBKST Hiu<. 

FUBSDON MiNB. 

HoUtook. 
Ivey Tor. 

Meldon Qnarry. 
Sticklepath. 
ZealConaQkSth. 
Frederick, HueL 
Lidford Cpnioli. 
Swinoombe Vale. 
Aluvobix 
Callaoombb. 



Silver-Lead. 
Manganese. 
Manganese. 
Manganese. 
Tin. 

Manganese. 



Copper. 
Copper. 

Tin and 

Lead. 
C<^per, 

Copper. 



Dippertown. 
Concord. 

Cawband Valb. 

Chillaton. 

Hogston. 

Callacombb,Est. 

Cabdwbll. 

Mabia, West & 

fobtesoub. 
Betsy. South 

Huel 
Devon Huel 

Union. 
Fbibndshif, 

Huel. 



Friendship, Nth. 

Huel. 
Peter Tavy and 

MaryTayyCni. 



m 

Tin. 
IManflfapcaai 

C^per 

and Blende. 

Manganese. 

Silver-Lead 

& Copper. 

Copper. 
Manganese. 
Manganese. 

Copper. 
Manganese. 

Copper 
andliead. 

Copjper 
and Lead. 

Copper. 

Copper. 



Copper 

and Lead. 

Copper. 



Galena. 

Psilomelane, P3rrolusite. 
Psilomelane, Pyrolusite. 
Psilomelane, Pyrolusite. 
Casiiterite. 

Psilomelane, Pyrolusite. 
Amethyst, Andalusite, Axinite, 

ChiaatoUte? Jasper, Opal, 

Bock Crystal, Schorl, 
Chalcopynte, Qamet, Limonite. 
Chalcopyrite. 
Axinite, Gkimet. 
Axinite, Cassiteritd, Qi^ena, 

Garnet. 
Axinite, Chalcopyrite, Garnet. 
Chiastolite? 
Axinite, Bismnthinite, Chaloopy- 

rite, Marcasiiek 
Garnet, Pyrrhotite. 
ActinoUte, Awite> Hornblende. 
ChalcopvntQ. 
Cassiteiite. 
CassiteHte. 
Cassiterite. 

Pailomdaaa, PyielufliW. 
Blende, Chalcopyrite. 

Psilomelane, Pyrolusite. 
Chalcopyrite, Galena. 

Chalcopyrite. 
Psilomelane, Pjrrolusite. 
Psilomelane, I^rroiuslte. 
Chalcopvrite. 
Psilomeuuie, Pyrolusite. 
Chalcopyrite, Galena. 



Axinite, Blende, Caldte. Chal- 
OOPTBITE, Chalybite, Chlorite, 
Fluor, Galena, Pyrites. BOOK 
CbtstaLj Scheelite, Wolfram? 

Chalcopynte^ Galena. 

Chalcopyrite. 
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htn 6t Ifinnt, &«.— DSTOHt^ntB, Bootbebit Division (C<mtJ 



Sitaatton or 
Fartdi. 



LooaUty. 



Produce of 



Mora remarkable Minerali. 



Blaiy Tavy 
(CanLj 

TaTistook. 
Do. 



Do. 

Do. 

Da 
Do. 

Do. 
Do. 
Do. 

D«k 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Biokleigh. 

Sampf ord Spi- 
ney. 
Do. 

Do. 

Prince Town. 
Buoklan d 
Monaohorom. 

Do. 

Do. 

Do. 

Do. 



Pbinoe Abtuuk 
COKSOLS (Old 
Huel Betsy.) 

Bedford C(»f IB. 

BedFobd 
United. 

Black Down. 

Brent, Tw. 

OotTBTNST, HUEL. 

Gbebob. 



ObikLasjl 
Crowndale. 
Devon & Cobn- 

WALL United. 
Devon k Coorte- 

nay. 
Devon Great 

OoinsoL& 
Devon Gt. Con- 

soIb, East. 
Gikwton. 
gunnislakb, 

East, & South. 

Bedford. 
NewGt.Oonsls. 
BussELL, Huel. 
Buflsell, Est. Huel 
BussBiJ^ New 

East Huel. 
Tavy ConsolB. 
United MineK. 

Willswortiiy 

Mine. 
Bickleigh Yale, 

Huel Phoenix. 
Huckworthy 

Bridge. 
Robert, HueL 

Robert, North 

HueL 
White Works. 
Buller & Bertha. 

Bertha, East. 
Devon Poldice. 
Devon Huel Bul- 
ler. 
Franco, HueL 



Silver-Lead. 



Oopper. 
Copper. 



Copper. 
Copper. 



Copper. 
Copper. 
Copper. 

Copper. 

Copper. 

Copper. 

Copper. 
Copper. 



Copper. 

Tin. 
Copper. 
Copper. 

Copper. 
Tin and 
Copper. 



Copper 
and Tin. 
Copper. 

Copper. 

Copper. 

Tin. 
Copper. 

Copper. 

Tin & Cop. 

Copper. 

Copper. 



Chfdybite, Galena, limonite, 
Yivianite. 

Chalof^yrite. 

Chaloop^rrite, Chalootriohitb, 
Chalybite, Clinodase, Cuprite, 
Olivenite, F^tes, Torbemite. 

Niocolite, Psilomelanb, Ptrolu- 
siTE, Rhodonite. 

Aotinolite, Azinite, Garnet^ Jas- 
per, Psilomelane, Pyrolusite. 

Cnalcopyrite. 

Bitumen, Chaloopyrite, Chaly- 
bite, Childrenite, Chlorite, 

Chalcopynte. 
Chaloopyrite, Maroasite. 
Antimonite, Bismuthinite, Chal- 
copyrite, Childreoite, Chlorite. 
Chaloopyrite, Copper, Galena. 

Chalcoptrite, Copper, Mispickel 

Chalcopyrite. 

Chalcopyritd. 
Chaloopyrite. 



Chalcop^te. 
Cassitente. 
Chalcopyrite. 
Chaloopyrite. 

Chalcopyrite. 
Cassitente, Chaloopyrite. 

Chalcopyrite, Erythrite, Silver. 

Cassitente, Chaloopyrite. 

Chalcopyrite. 

Chalcopyrite, Limonite,Pyrite8, 

Book Cr^staL 
Chaloopyrite. 

Cassitente. 
Chalcopyrite. 

Chaloopyrite. 
Cassitente, Chalcopyrite. 
Chalcopyrite. 

Cassitente, Chalcopyrite, Chaly- 
bite, Fluor, Franoolitb. 
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List of Minbb» fta—DEVONSHIBB, Southibh Division fC<mL) 



Situation or 
Puiih. 


Locality. 


Produce of 

IfillM. 


More remarkable llinenk. 


Bnokland 


LadyBerttia. 


Copper. 


Chaloopyxite. 


Monaohorem 
(OanLJ 
Do. 








Lady Bertha, 
South. 

YlBTUOUS LaDT. 


Copper. 


Chaloopyxite. 


Do. 


Copper. 


AnaiaM, Brookite? Chaloopt- 








BITB, Chalybite, Chlorite, 








Fluor, Maboabitb, Miapiokel, 








Pyrites, Tltanite. 


Beerferrii. 


BeeralstonlCinM. 


SQyer-Lead. 


Angledte, Blende, Boumonite, 
Caloite, Cakedony, Chaleonr- 
rite. Chalybite, Dolomfte, 
Fahlerz, Fluob, Galena, Horn- 
atone, Mimetite, Pyromoiphite, 

Chaloopyrite, Galena. 


Do. 


Qaeen of Tamar. 


andE^ 


Do. 


South Hooe. 




Dolomite, Fluor. 


Do. 


South Wabd. 


Silyer-Lead. 


Galena. 


Do. 


Tamar Conaoli. 


SUyer-Lead. 


Blende^aaaiteriie, CHATXX)FHTir 
UTK, Fluor, Galena, Maboashk, 
Miapiokel, Bock Crystal. 














Do. 


Tamar, Ea«t, 


Lead. 


Anglente, Ceruadte, CheM^lite, 
Galena, Homttone, Malachite. 


Do. 


Taiob Vallet. 


Silver-Lead. 


Galena. 


Whiiohnroh. 
Plymouth. 


Sortridffe OoubIs. 
Many Quarriea. 


Copper. 


Chalcopyrite. 
Caloitk. 


Plympton. 




— 


Chalybite, Kaolin. 


BOTTLB HHiL, 

East. 


Tin. 


Caaaiterite. 


Do. 


Tin. 


Caaaiterite. 




HUEL. 






Do. 


Shaugh. 


Iron. 


Chalybite, Limonite. 
Casnteiite. 


Do. 


Sydney, HueL 


Tin. 


Ivybridge. 




— 


ChiastoUte? Orthodase. 


Dartmoor. 




" 


Andalusite? Caaaiterite, Garnet, 
Hematite* Hornblende, Tour- 
maline. 


Do. 


Haytor, 


— 


Agate, Caloedony, Garnet, Hay- 
torite, Hornblende, Magnetite, 


Do. 


Sheepetor. 




Orthoelaae, OpaL 
Caaaiterite, Gold. 


BuckfaBtleigb. 




— 


Aragonite, Hematite, Limonite, 


Do. 


Bbookwood. 


Copper. 


Chalcopyrite. 


Do. 


Emma, Hdel. 


Copper. 


Chalcopyrite. 
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List of Bfonss, &a— DEVONSHIBE, East Divisiok. 



Situation or 
Pudah. 


LocaUtf. 


Produce of 
MinMk 




Chagford. 


YrnrEROoKSOLS, 

Nbw. 
Gidleigh. 


Copper. 


Chaloopyrite, Schorl 


Mor«toii' 





Bock Crystal 


hempstead. 








Chrirtow. 


EXMOUTH. 


Copper and 
Silver-Lead. 


Chakopyxite, Galena. 


Bo. 


Exmonth, North 


Copper and 






HueL 


Silver-Lead. 




Do. 


Ezmouth, South 

HueL 
FbankMili& 


saver-Lead. 




Do. 


Silver-Lw^ 


Galena. 


KottiiBoTear. 


BntoH ToB, Nkw 
andYmrER. 


Tin. 


Cassiterite. 


Do» 


Bireh Tor, East. 


Tin. 


Cassiterite. 


Do. 


King's Oven. 


Tin. 


Cassiterite. 


Bovey Traoey. 






A|»tite, Diallocdte, Hornblende, 
Lignite, lithomaige, Mica, 
Orthodase, Bethote, Toubka- 


Do. 


DEYOir HusL 
Fbanobs. 


Copper. 


LINE. 

Chalcopyrite. 


Do; 


Yameri 


Copper and 
Mundio. 


Chalcopyrite, Pyrites. 


Lnstleigli. 






Beryl, Gamet, Hermatite, Opal 


Ilsington. 


Atlaa. 


Tin & Iron. 


Cassiterite, Limonite. 


Do. 


Hatherley. 


Iron. 


Limonite, Magnetite. 
CassiteriteTchalcopyrite. 


Do. 


Sigford. 


Copper 
ano Tin. 


Do. 




Iron. 


Limonite, Hematite. 


AshburtoiL 


Aahburton Com. 


Copper. 


ChalcojAnite. 


Do. 


Aflhborton Mine. 




Cassitente. 


Do. 


AflhburtonUntd. 


Tin and 
Copper. 


Cassiterite, Chalcopyrite. 


Do. 


Aahbuton^West. 


anS^^ 


Cassiterite, Chalcopyrite. 


Do. 


Buokland in the 

Moor. 
Devon Gi Huel 

Ellen. 


Magnetite. 


Dou 


Copper 
and Tin. 


Cassiterite, Chalcopyrite. 


Do. 


Devon, New. 
Smith's Wood. 


Copper. 
Tin. 


Chalcopyrite. 


Do. 


Cassitente. 


Do. 


United, Dart. 


Copper. 


Chalcopyrite. 


Do. 


YiOTOBiA (Arun- 
del) 
Yictoria, New. 


Copper. 


Chalcopyrite. 


Do. 


Copper. 


Chalcopyrite. 


Torquay. 


BabbioombeBay. 




Babttes, BeeHte, Calcite. 


Do. 


Mary Church. 


— 


Agate., ^ 


Do. 


Torbay. 


— 


Aragonite, Beekite. 


Do. 


Torbay Mine. 


Iron. 


Hematite, Limonite. 


Paignton. 


Gtmton. 


Iron. 


Hematite, Limonite. 


Brixham. 


FiveAobb. 


Iron. 


Hematite, limonite. 


Do. 


Pbospeb, Huel. 


Iron. 


Hematite, Limonite. 


Do. 


Paekins. 


Iron. 


Hematite, Limonite. 


Do. 


Shabfhav. 


Iron. 


Hematite, Limonite. 


DawliBh. 






Calcite, MUBOHISONITE. 


Chudleiglh 




"~" 


Apatite, Ealinite, Petroleum, 
Psilomelane, Schorl 
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List of UntBa, &o.— DEVONSHIi^ IUst DinaiOH (Coat) 



Stttuttloii or 
ParifllL 


LocaUty. 


Produce of 
Minei. 


More remarkable Minerals. 


Chndlelgh 

Exeter. 

Do. 
Bndleigh Sal. 

terton. . 
SidmoTith. 
^jcminBter. 


Heonook. 

Haldon. 
Heavitree. 

Seaton. 


— 


Biumns, Bl6&de, Genumte, Ga- 

Chert, Flint. 

OrtlLoolaae. MuBcmsoffiiiL 

Agate, Orthodase. ^ 

Celeetite, Flint. 
Aabertoi. 



DEVONSHIBE, NoBTHBBN Pasliaxsntabt DrnsiON. 



Sitaation or 
ParifllL 


LocaUty. 


Produce of 
Mines. 


More mnarkaUe Minerals. 


Buekland 




_ 


Hematite, Jasper, Idmonite. 


Brewer. 








Do. 


Qrleitfh Omrt. 


— 


Chert, Flint, Psilomelane. 


Bideford. 




— 


Anthracite, Hematite, PsOome- 

lane. 
Anigonite, Hematite, MiUerite. 


nfraoombe. 







Do. 


Combmartin 


Silrer-Lead. 


Araffonite, Aiktimonite, Blende, 
Calcite, Cbaloopyrite, Chessy- 
lite, Fahlers, Galena, HematiteL 
Malachite, Msteasite, Milleiite, 
Pyrites, Book Crvstal, Sihw, 
Umber, Yellow Oohre. 




Mines. 










Do. 


West Down. 


— 




Barnstaple. 


Abbotshaib. 


— . 


Anthradte. 


Do. 
Do. 


Biekincton. 
Bisho^BTawton. 


— 


Pyritesb 
Pyrites. 
Hematite, limoDhe. 


Do. 


BrattonFleminc. 


— 


Do. 


East Down. 


■"^ 


Ufflfber. Yellow Oohre. 


Do. 


Gtoorgeham. 


— 


Anthracite. 


Do. 


Hawkridge Wood 





Do. 


Landkey. 


— 


Blende, Galena. 

Hematite, Limonite,Psilomelane, 


Do. 


Viveham. 


— 








Pyrolosite, Pyrites. 


Nth. Monlton. 


Bamfftldi, New 


Ooppen 


Chaloopyrlte. 


Do. 


Bbiitania and 

PBINOBBBaENT. 


Copper. 


Chalcopyrite, Bmbescite, . Fah- 
lers, Gold. 


Do. 


MoUand Mine. 


Copper. 


Chalcopyrite, Fahlers. 


Sth. Monlton. 


Filleigh. 




WAVBLLraB. 


Newton St. 




— 


Hematite, Psilomelane. . 


Gyres. 








Upton Pyne. 




— 


Manganite, Pshohblavb, Ptbo- 


Gollampton^ 
Blackdown 
Hills. 




_ 


Anthracite. 




— 


Agate, Chert, Flint. 


Exmoor. 







ChalyMte, Goethite, Limonite. 
Chalcppyzite, Hornblende, Mag- 


Lnndy Island. 




— 








netite, Orthockse, Bock Crye- 








tal. Topaz, Toarmaline. 
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CHAPTER VL 

PARAGBNBTIO. 

That the compoutioB of a mineral lode often yaries with a variation of the 
enclosin g co untry ia a very old obseryation. The subject was largely considered 
by Mr. W, J, Kenwood, in his great work on the Metalliferous Deposits of 
Cornwall and Devon ; and, although it well deserves further elucidation, this 
belongs rather to a gemogical than to a mineralogical work. 

A more strict paragenesis would deal with those groups of minenJs which are 
immediately associated with each other, or even in contact; and fortunately 
such an enquiry may be conveniently prosecuted wherever a well-selected series 
of mineral specimens exists. 

The object of this chapter is rather to draw popular attention to this branch 
of the subject than to follow it up in detail, as many more observations should 
be specially made in this direction before any very definite laws can be announced. 
It is well-known, however, that certain minerali are, to use a miner's term, 
" ocmgenial '* to others ; and a few such observations are here set down. 

Of all the minenJs known in the two western counties, Quartz is the most 
widely diffused, and most generally associated with other minerals. So general is 
its occurrence, that its peonliar varietiea must be studied in order to lead to any 
definite results. 

The f ollowinj; examples of paragenesis will be recognised as common ; but it 
would be well Uj students womd carefullv register and accumulate observationM 
on this part of the subject, and make wem publidy known through any oon- 
venisnt ohanneL 

QUABTZ is oommonly associated with Orthodase. 

„ „ ^^ 

„ „ SchorL 

„ „ Ohlorite. 

„ „ Ohaljbite. 

„ „ Calate. 

y, „ Dolomite. 

„ „ Barytes. 

„ „ Fluor. 

„ „ Oassiterite. 

» Pyrites .^ 

„ „ Chaloopynte. 

LmiOTute. 

„ „ Qoethite. 

„ „ Wolfram. 

„ „ Cuprite. 

„ „ Copper. 

„ „ Galena. 

„ „ Blende. 

„ „ Boumonite, ko,' 

Cassiteritb „ Chlorite. 

„ „ MispickeL 

„ „ Pvntes, &0. 

CHALCoPTBin „ Fluor. 

„ „ Galena. 

„ „ Blende. 

„ „ Chalybite. 

„ „ Dolomite, &o. 

Galena „ SiP*^ 

„ „ Chaloopyrite. 

„ „ Blende, &a 

Ptsitbs „ Fluor. 

„ „ BOspidkeL 

„ ,, limdnite, fte. 
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OuPBin if oommonly auocUied with Oooper. 

MaUohite. 
OhMsylite, &c 
Wolfram. 
Ohloriie. 
Orihoclaae. 
Chalybite, &c. 
Steatite. 
Diallage. 
ABbeitoe. 
Ohrysooolla, &e. 
aaiodated groupi of mineralB wiH be found 



Fluob 



SlBPlNTlMX 



Besidei the abore, many notioee of 
in the alphabetical part ot the work. 
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A HAND-BOOK 



TO THB 



MINERALOGY OF 

CORNWALL AND DEVON. 

PART II. 



AGNESITE. 



Accretion. Increase by external addi- 
tions of new matter; applied only to 
inorganic substances. 

Acicular. Needle-like. Long, slender, 
and straight prisms are termed acicular. 

Acicul^ Arseniate of Copper. See 
OUvenite. 

Acid. A substance containing Hydro- 
gen, which is displaceable by a metal — a 
salt being formed. In some instances it 
is necessary that the metal be presented 
in the form of an hy drate. The acids are 
Hydrogen salts. They have a sour taste, 
and turn blue litmus paper red. 

Adamantine. Diamond-like. A term 
applied to the Ivstre of some minerals. 

Actinolite. See Amphibole. 

Adherent. A term applied to a few 
minerals which absorb moisture so ra- 
mdly as to adhere to the moist tongue. 
JSk. Lithomarge. 

Adularia. See Orthoclase. 

AGALBIATOLITE. 

[Figure stone. Pagodite.] Amorphous, 
massive, compact; sectile, but easily 
broken ; fracture splintery or flat con- 
choidal ; opaque to translucent on thin 
edges; dull; various shades of red, 
green, yellow, grey, and brown; unc- 
tu<ms; streak white; H. 2-3; G. 2*4-2*9. 

B., etc In matrass gives off water; 
on C alone turns white ; Fus. 5-6, the 
white residue treated with Go turns blue ; 
with borax forms a colourless bead ; io- 
■olnble in HCl or HNO3 > the powder is 
decomposed by warm HSSO4. 

Comp. It is essentially an hydrated 
dlioaie of alumina and potash. No 
analysis of a British specimen is known 
to the writer, but in lour Chinese spe- 
the Ailica vanged from 64*60 to 



66 '0 per cent. , alumina from 29 to 34 "0, 
peroxide of iron 0'5 to 1'25; lime to 
2 0, potash 6-25 to 7*0, water 3*0 to 6 0. 
With silica 54*2, alumina 31 0, potash 
9*4, and water 6*4, the formula may be 

written K33Als9Si3Hs (when the oxygen 
ratio will be as given by Dana — 
1 : 9 : 18 : 3) or SigOgKoji AljjO^jHos. 

Loc. Bestormel Koyal Iron Mines, 
Lostwithiel, nearly white, or of a flesh 
red tint. Also Wales, Ireland, Norway, 
Germany, China, &c. 

Obs. Agalmatolite is often much like 
Steatite and Lithomarge, but it is harder 
than Lithomarge and less lustrous ; and 
differs from Steatite in the absence of 
magnesia and the presence of potash. 
The reaction with **Co** will distinguish 
between Steatite and Agalmatolite, as 
Steatite turns red, while Agalmatolite 
turns blue. (See Blowpipe Keactions.) 
Dana considers Agalmatolite to be a 
variety of Finite. The Bestormel 
mineral has been named Agalmatolite 
from its external characters alone. . 

Agate. Agate Jasper. See Calcedony. 

Aggregate. A confused crystalline 



AGNESITE. 

Amorphous; massive, disseminate, in- 
vesting ; or in pseudomorphous acicular 
crystals; brittle; fracture conchoidal; 
opaque to translucent on thin edges ; lus- 
tre vitreous, glimmering, or dull ; various 
shades of green or yellow ; streak white 
or greenish-white ; H. 4-4*6; G. 6-9-7. 

B.f etc In matrass gives off a little 
water, decrepitates, turns grey; on O 
alone melts easily, boils, and is reduced 
to a grey brittle metallic bead, depositing 
a dark yellow coating on the charcoal ; 
soluble with effervescence in HNOt; the 
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ALBITE. 



ALLOPHANE. 



•olution turns white on addition of a 

large quantity of water. 
Comp. It appears to be an impure 

carbonate of bismuth, if the foUomng 

analysis of a specimen from St. Agnes 

by Mr. Gregor be reliable : — 

Carbonic anhydride 61-3 

Sesqulozide of bismuth 28*8 

Oxide of iron 21 

Aliiminft 7*6 

SUica 67 

Water 8-6 

Total 1000 

Thomson states (Min. II., 694) that it 
''does not effervesce with acids, and con- 
tains only a trace of Bi.'* It may, 
perhaps, be only an impure bismuth 
ochre. The author has not been able to 
procure a specimen for examination. 

Loc St. Agnes, at Huel Coates. A 
similar mineral is said to have been found 
at Botallack. It occurs also in Germany. 

Alabaster. See Gypsum. 

ALBITE. 

[Soda Felspar.] Anorthic; with two 
perfect cleavages, basal (O) and brachy- 
diagODal (M), figs. 174, 176, and 182, form- 
ing angles of 93° 36' and 86" 24'; in 
variously modified prisms; very often 
macled ; aUo massive, lamellar, or com- 
pact (Felsite); brittle; fracture uneven ; 
transparent to opaque ; vitreous or pearly ; 
white, sometimes tinged with yellow, 
red, green, blue, grey ; some specimens 
shew a bluish opalescence, or a play of 
colours on the basal cleavage. Streak 
white ; H. 6-7; G. 2-6.2-7. 

Var, Cleavelandite is a lamellar 
white albite. Pericline occurs in large 
opaque white crystals, which are often 
snort and broad. Compact albite or 
albitic Felsite, usually contains disse- 
minated grains of silica. 

B,, etc. In matrass unchanged ; on 
alone fuses at 4 to a colourless or white 

flass, turning the flame intensely yellow, 
t is not acted upon by HCl, HNO3, or 

Hg SO4. 

Comp. Albite is an anhydrous silicate 
of alamina and soda, containing an ex- 
cess of silica. The soda is often partially 
replaced hj potash and other bases. The 
following IS a recent analysis of a speci- 
men from Tre^avas, in Breage, by the 
Eev. S. Haughton ;— 

Silica 66-76 

Alumina 2172 

lime 0*89 

Magnesia trace 

Soda 028 

Potash 17« 

Water 0'40 

T>otrt W76 



The range of composition in specimens 
from other localities is considerable. The 
silica varies from 65*4 to 70*0 ; alumina 
18 1 to 21-9; oxide of iron to 2*3 ; lime 
to 3*7 ; magnesia to 1*6 ; soda 6*2 to 
12-2 ; potash to 6 8. With sUica 68 '6, 
alumina 19*6, and soda 11*8, the formula 

may be written AljNaSi (oxygen ratio 
=1:3: 12), or Si^OsNaojAljOTi. 

Loc. Huel Friendship, Gamelford, on 
quartz ; Tintagel cliffs ; Delabole slate 
quarries, in white crystals like Fig. 182, 
with scheifer spar and quartz; Tre- 
wavas Head, Breage; and otberlocalities 
in the two counties. An interesting 
specimen of albite, in very peculiar 
colourless transparent twinned crystals, 
was recently found at Huel Metal, in 
Breage. in the 136 fathom level, by Capt. 
G. M. Henty. It is now in the British 
Museum. 

06*. The Rev. S. Haughton ob- 
serves : -" The granites of Cornwall and 
Devon, which have been frequently ex- 
amined by me during the last sixteen 
years, appear all to contain the two 
felspars— albite and orthoclase." The 
presence of albite is thought to be an 
indication of the eruptive origin of the 
granites in which it occurs. It is most 
readily distinguished from orthoclase by 
the inclination of its cleavages and the 
intense yellow tinge which it imparts to 
the blowpipe flame. It is also more fusi- 
ble than orthoclase, fusing at from 3 to 4. 
Angles. 

M O = 93' 36' M y = 149' 1^ 
MT 117 53 Og 29 55 

O T 115 05 Ox 52 37 

M f 148 30 y o 152 18 
Mo 67 49 ox 152 41 
00 173 28 

Alkaline. Having the properties of 
an alkali. The alkalies, potash, soda, 
ammonia, and lithia have an acrid, 
caustic taste, and will turn yellow tur- 
meric paper brown, and reddened litmus 
paper blue. lime, baryta, strontia, and 
magnesia possess the same properties in 
a less marked degree, and are termed 
alkaline earths. 

Alliaceous. An odour resembling that 
of garlic (allium), which is given off 
when minerals containing arsenic are 
heated on charcoal. Some give off the 
odour on being broken. 

ALLOPHANB. 

Amorphous; mammillary, stalaotitio, 
inorusting, or oooasionally pulvemlent ; 
brittle; fracture imperfect oonohoidal or 
earthy ; traniluAftnt to opaque; ^tr60lll^ 
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reainouB, or waxy ; shiniDg or dull ; pale 
Bkj blue ; sometimes colourless, or grey, 
green, red, yellow, or brown; streak 
white; H. 3; G. 1-8-1-9. 

B.J etc. In matrass yields much water ; 
on G alone crumbles to a white infusible 
powder, which turns blue when treated 
with Co ; decomposed by HGl, gelatinous 
silica being deposited. 

Comp. It is an hydrous silicate of 
alumina. No complete analysis of a spe- 
cimen from the West of England is pub- 
lished, but the composition generally 
ranges from silica 17*0 to 241, alumina 
29-2 to 41-0. lime to 1-9, water 35-2 to 
44-2. With silica 221, alumina 380, 
and water 39*9, the formula may be 

written Al«Si6Hs (oxygen ratio = 3:2:6) 
or SiHosCAljHo^Oa)" +3OH2. 

Loc Gkurras Mine, near Truro, in 
greyish translucent reniform masses, 
very brittle. There is a fine specimen 
from this locality in the Museum of the 
Boyal Institution of Cornwall at Truro, 
and another in the Museum of Practical 
Geology, Jermjm-street, London. Tavis- 
tock (near) in beautiful pearly and trans- 
lucent masses, some tinged blue or green, 
with a little cupper. Also Kent, France, 
Belgium, Germany, United States, &c. 

Obs. Schrotterite is, perhaps, only a 
variety with less silica. Daoa (System 
of Min., 421, 1868) gives "Cornwall" as 
a locality for schrotterite, but does not 
■ay in what part. He may refer to the 
mineral found at Garras Mine. The 
composition of schrotterite ranges from 
silica 10*5 to 12*0, alumina 46*0, peroxide 
of iron to 2*95, water 35*5, to 41 0, 

which is nearly equal to 8Al^Si3Hs. 

Alloy. A combination of two or more 
metals. When mercury is one the alloy 
is termed an amalgam. 

Almandite. Almandine. See Garnet. 

Alum. A name for a group of minerals 
having a great similarity of composition 
and properties ; all are very soluble, all 
have more or less of the astringent taste 
of common alum (Kalinite); all are cubi- 
cal ; sulphates ; and contain 24 equiva- 
lents of water of crystallization ; all have 
the ratio of base and acid, and protoxide 
to peroxide = 1:3. 

Alum. See Kalinite. 

Alumina is the sesquioxide of alumi- 
nium, and is represented by the formula 
AljOs. In its pure state it is a white 
powder, and when crystallized forms the 
mineral corundum, which includes the 
ruby, the sapphire, and emery. Many 
minerals which contain alumina, if pow- 
dered, heated on charcoal in OF, moist- 
ened with a solution of nitrate of cobalt 



(Co), and again heated, turn to a bright 
blue colour. TMs reaction is successful 
only in the absence of the oxides of iroa, 
manganese, and other heavy metals. If 
after heating on charcoal without fluxes 
there remains a white, or nearly white, 
infusible mass, the experiment is likely 
to be successful. 

Amalgam. See Alloy. 

Amethyst. See Quartz. 

Amianthus. See Amphibole. 

Amorphous. Without form. A term 
applied to minerals which are not known 
to crystallize. 

' AMPHIBOLE. 

[Hornblende; &c.] Oblique, in prisms, 
usually modified, often macled, the faces 
often curved, or striated, or uneven; 
cleavage perfect, prismatic ; parallel to 
M. (Fig. 181); the angles formed by the 
cleavages are 124** 30' and 55** 30' ; in ag- 
gregates of long thin prisms ; or massive, 
fibrous, divergent, reticulate ; granular, 
disseminate, or compact ; tough, brittle, 
or flexible; fracture imperfect conchoi- 
dal, uneven, or splintery ; translucent to 
opaque ; vitreous, pearly, glimmering, 
or dull ; sometimes white, but more usu- 
ally green, of various shades; or grey, 
yellow, brown, or black; streak white or 
slightly brownish ; H. 5 to 6 (except 
asbestos and amianthus, which are soft); 
G. 2'9-3*4. 

Var, 1. Hornblende. Short thick . 
prisms, or massive ; usually dark green 
or almost black ; tough. 

2. Actinolite, long prismatic aggre- 
gates, often divergent or radiate; brit- 
tle ; usually some dark shade of green. 

3. Tremolite, white, grey, or light 
green bladed crystals, with a pearly 
lustre, containing much MgO and CaO, 
and some FeO, with but little AI3O3. 

4. Asbestos, Amianthus, &c. Gener- 
ally white, and in fine soft flexible fibres, 
that are easily separated. 

5. Mountain Paper, Mountain Cork, 
Mountain Wood, &c., in brown felted 
masses, that will sometimes float on 
water until finely powdered. 

6. Ampbibolyte or hornblende rock is 
massive, dark green or black, with a 
granular texture. Hornblende schist ii 
similar, but has a slaty structure. Both 
often contain some albite. 

B., etc. In matrass usually unchanged, 
but sometimes yields a little water ; on 
C alone fuses at from 3 to 4, according 
to the amount of iron present, to a grey» 
green, or black bead, the darker ones 
mostly magnetic; with soda forms a 
fusible slag; with bofaz or mien. 
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ffenerally gives Fe reaotioxu; iiiBoluble 
In HCl or HNOa. 

Comp, Tremolite is a silicate of mag- 
nesia and lime ; aotinoUte and asbestos 
of magnesia, iron, and lime ; hornblende 
of alatnina, magnesia, iron, and lime. Of 
the following analyses a. is a "tremo- 
lite ** from Clicker Tor, analysed by the 
Kev. Wm. Gregor (Ann. Phil, 2, 1813, 
p. 154); b. is an "asbestos actinolite" 
from Huel Unity, analysed by Thomson, 
in which the iron is partly replaced bv 
manganese; sp. gr. 2*91 (Ann. PhiL 
1814):- 

a. b.- 

SiUca 62-2 83-40 

Almnina — 2820 

Oxide of iron 6-9 17-16 

Oxide of manganese . . trace 7*20 

Lime 141 1-06 

Kagnesia 12*9 0-00 

Soda trace 8*80 

Oxide of copper — 1-00 

Water 1-0 170 

Loss 8-9 6-90 

Total 100-0 100-00 

The range of composition in foreign 
varieties is very great. In ActinoUte, 
AsbestoSf &0., the silica ranges from 55 
to 60*0 per cent., alumina to 3 '2; oxide 
of iron 3*0 to 12 1), oxide of manganese 
to 1*2; magnesia 9'5 to 24*0, lime 9'5 to 
21-0, water to 3-6. In Tremotitey silica 
57*3 to 60-6, alumina to 1 8, oxide of 
iron to 2*4, magnesia 24*0 to 28 2, lime 
11-0 to 151, water to 3-3. Hm-nblende, 
silica 37*0 to 55*0, alumina 4*5 to 17*6 
peroxide of iron to 10*2, protoxide of 
iron 5*8 to 29*3, oxide of manganese to 
3-6, magnesia 5*0 to 21*0, lime 4*6 to 
15*0, water to 2-0. 

With silica 57*6, magnesia 28*8, lime 
13*6, the formula fur Tremolite may be 

Ca 3Mg 4Si (oxygen ratio for bases and 
silica 1 to 2) or 8i404Mgo"3Cao". 

With silica 53*6, magnesia 18*0, oxide 
of iron 16*0, lime 12*5, the formula for 

Aotinolite may be CaFe2^Ig4Si (oxygen 
ratio = 1 to 2) or Si404 Mgo"2Feo"0ao". 
With silica 53 '1 alumina 11*3, oxide of 
iron 15*9, magnesia 13*2, lime 6*5, the 
formula for Hornblende may be 

Ca2Fe3MgAls8Si (oxygen ratio for prot- 
oxides, peroxides, and silica = 6 : 3 : 16) 
or {Si807Al30^Mgo"3Feo",Cao". 

Ob9. Tremolite usually occurs asso- 
ciated with limestones, particularly those 
that contain magnesia. Actinolite is 
associated sometimes with steatite ; the 
asbestiform variety with serpentine ; 
Hornblende with mica schist, chlorite 
Mhitt, and gneiia. 



Loo, 1. Hornblende— Botallack, Capo 
Cornwall, and many other parts of St.. 
Just; Marasion Mines, Acton Castle, 
Cuddan Point, and many parts of Hie 
Mount's Bay coast ; Goonhilly Downs, 
Mullion, Kynance, Coverack, Cadgwith, 
and other paits of tbe Lizard district ; 
West Gk)dolphin Mine, Breage ; West 
Poldice Mine, St. Ives ; Great Dowgaa 
Mine, St. Stephens; Camborne Vean, 
Dolcoath, Hue! Crofty, and other Cam- 
borne mines ; Tresavean Mine ; Penmare 
Point, Veryan ; Five Lanes, Launceston. 

Hay Tor, Brent Tor, Bovey Tracey, 
and other places in Devon ; but seldom 
in well-formed crystals. 

2. Actinolite— At most of the above 
localities, and at North Boskear Mine« 
Camborne ; in greenstone, between Easit 
Huel Crofty and Pool ; Trevascus Mine; 
St. Ives Consols, Huel Unity, Gwinear ; 
the Consolidated Mines, Gwennap, at 
320 fathoms from surface ; Charlestown 
United Mines and Duforth Mine, St. 
Austell ; Great Betallack Mine Perran- 
zabuloe; Maudlin Mines; St. Cleer; 
Cheesewring and Clickor Tor, near Lit- 
keard ; Delabole Slate Quarries, in dark 
p[reen foliated masses ; Fowey Consols, 
in quartz. 

Seaton, Sticklepath, near Okehamp- 
ton, &c. 

3. Tremolite— St. Just, Lizard, and St. 
Cleer ; in the abovementioned localities; 
and at East Huel Crofty. 

4. Asbestos, Amianthus, Monntain 
Wood, Mountain Paper, Mountain Lea* 
ther, ko. — At most of the above localities ; 
at St. Veep, of a dull white colour ; and 
at Axmouth, Seaton, and Sidmouth, in 
Devon. 

Foreign localities of all the varieties 
are very numerous. 

Ob». Many of the "greenstones'* of 
the West of Cornwall, especially about 
Gwinear and Marazion, cousist of nearly 
pure hornblende, or of hornblende inti- 
mately mixed with felspar. Some of them 
contain minute grains of magnetite dis- 
seminated through them, which, if the 
rock be finely powdered, may be separated 
by the magnet. Like most of the ferrugi- 
nous hornblendes, they are very liable to 
decomposition, thus forming some of the 
richest soils of the county. 

Amphibole and Pyroxene are very 
closely-related species, if, indeed, they 
should nut rather be viewed as one. 
Dana remarks that " it is impossible to 
distinguish them by blowpipe characters 
alone. The range of chemical composi- 
tion is so great as to render a chemical 
division in the highest degree artificiaL 
Crystals of amphi£)leand pyroxenediffer 
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ttiikingly in habit and in modificationf , 
but it IB <^uite possible to refer all these 
modifications to the same system of axes. 
Twins have been found oomposed part of 
amphibole and part of pyroxene. The 
sp. gr. of hornblende is, however, usually 
a little less than tbat of pyroxene, and 
hornblende mostly occurs in rocks con- 
taiaing quartz or free silica, and ortho- 
dase or albite, while pyroxene oocuri in 
rocks containing little or no free silica, 
and witb such minerals as labradorite, 
olivine, and leucite. 

It seems not unlikely that hypersthene 
also might be included in one species witb 
amphibole and pyroxene. Hypersthene 
is sometimes made to include bronzite, 
but Dana includes some infusible bron- 
ntes with amphibole, and the fusible 
varieties witb augite. 

Much of the so-called asbestos is chrv- 
Botile, or fibrous serpentine. It may be 
distii^ished from the true asbestos by 
giving off a large quantity (12 to 14 per 
eent j of water, on heating in a matrass. 

Angfes, 

M M' ^ 124" 30' b r = 105" 46' 

MO 103 12 rr' 148 30 

Mb 117 45 

Amygdaloid. A rock of a vesicular 
structure, the cavities being occupied 
with different materials. When these 
are light coloured, as is usually the 
case, and the rock is dark, the whole 
presents an appearance something like 
almonds in a cake. Hence the name, 
from a Greek word signifying an almond. 
Such rocks are common in the Hebrides, 
tiie Qiant's Causeway, and in many vol- 
canic regions. Many of them seem to 
hftve been originally vesicular lavas, 
through which water charged with oal* 
careous and siliceous matter has perco- 
lated, and gradually filled up the cavities 
with agates, spars, zeolites, &o. Some 
of the cliffs near the Botallack Mine exhi- 
bit an imperfect amygdaloidal structure. 

ANALCITE, 

[Analoime. Kubizite.] Cubical, usually 
in deltohedrons, like Fig 5, but some- 
times a combination of the cube and 
deltohedron (Fi^. 19); also mabsive, 
fibrous, or radiating ; brittle ; imperfect 
conchoid al or uneven fract\ire; trans- 
parent to opaque; vitreous or pearly; 
white, or various shades of grey, green, 
yellow, red • streak white , U. 5 to 6*5 ; 
G. 2 to 2*3 ; feebly friotio-electric. 

B^ete In matrass gives off water, and 
turns white; on C alone turns white, 
and fuses at 2*5 to a clear glass ; readily 
decomposed by HCl, depositing geli^ 



Comp. Analcite is an hydrated silicate 
of alumina and soda. Its range of com- 
position is silica 51*0 to 56*2, alumina 
22*2 to 24 2, lime to 5'8, soda 6*5 to 
14-6, potash to 4-6, water 7 6 to 97. 
With silica 54*6, alumina 23 '3, soda 141, 
water 8*2, the formula may be written 

NasAls4SiHi (oxygen ratio for protoxides, 
peroxides, silica, and water 1 : 3 : 8 : 2, or, 
counting the water basic 3:3:8), or 
Si40aAlaO»»Nao,Ho2. 

Xoc. It is said to have been found in 
cavities of the cliffs near Botallack, but 
the author has never seen a Cornish 
specimen; the mention of it may, how- 
ever, lead to its discovery in this not 
unlikely locality. It is fuund in Scot- 
land, Ireland, Faroe, Iceland, Norway, 
Germany, ItiJy, United States, &c. 

Ob9, Analcite is usually found in 
amygdaloids, or in rocks of volcanic 
origin, in forms resembling Figs. 5 and 19. 
A vffUt. 

aa=90''00' nn = 146' 2T 
an 144 44 n n' 131 49 

Analysis. The separation of the con- 
stituent parts of a compound. The 
statement of the result of the process ii 
often spoken of as the anidvsiB. The 
person by whom the work is done it 
called the analyst. 

ANATASB, 

[Ootahedrite.] Pyramidal: in small 
crystals, like Figs. 72. 73, and 234, with 
perfect cleavages parallel to P. and O. 
from P. to P. = 97' 61', P. to O. = 
111° 42^ ; brittle ; sub-concboidal or un- 
even fracture ; semi transparent to 
opaque ; lustre adamantine or sub metal- 
lic, usually brilliant; brown to deep blue 
by reflected light, greeniab-yellow by 
transmitted light; streak white or slight- 
ly coloured ; H. 5 5-6 ; G. 3*8-4, after 
heating 4*1 to 4*16; frictio-electric. 

JS., etc. In m^itrass ucch ringed or 
phosphorescent; on C infusiole; with 
soda melts to a dull yellow globule, white 
on cooling; with micro. OF forms a 
dear bead, which ia yellow while hot, 
violet when cold ; if iron is present tiie 
bead may be browmsh, but will be ren- 
dered violet by the addition of a small 
fragment of tinfoil; soluble in concen- 
trated HsS04, but not in HCl or HNO^ 

Comp, Titanic anhydride. TiorTiO,; 
Oxygen 79*71, Titanium 60*29. 

Loc, liooe Mills Hill Quarry, near 
liskeard; Tintagel Cliffs; Delabole Slate 
Quarries ; Virtuous Lady Mine, in chlo- 
rite, in crystals, like Figs. 72 and 73, 
which vary in size from one-sixth of an 
inch downwards to microscopic crystals. 
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AnoUi, 

PP= 9r 61' ee= 116' 43' 

PF 136 30 ee' 121 16 

PO 111 42 11 169 26 

Ot 160 15 cl 139 50 

ANDALUSITE. 

[Ohiastolite. Macle.] Bhombio. Usoallv 
in four-sided prisms, like Figs. 94, 
and 95; also massive, with a lamellar 
structure ; tough ; fracture even or un- 
even ; translucent to opaque ; lustre 
vitreous or pearly, but often dull; white, 
or tinged with violet, grey, red, green, 
brown; streak white; H. 7-7*5, ex- 
cept when partially decomposed, when 
it may be as low as 3 ; G. 2-9-3*4. 

Var. Cbiastolite is a variety occur- 
ring in square prisms, which appear to 
be made up each of four crjrstals, naving 
prisms of a darker colour in the centre 
and at each angle, connected by thin 
plates of the same, like Fig. 94. The 
colour of the dark portion may often be 
destroyed by heating. 

B., etc. In matrass unchanged ; on C 
infusible ; the powder moistened with Go 
and again heated becomes blue; with 
borax fuses with difGlcuIty to a trans- 
parent colourless glass ; with soda swells 
up, but does not fuse ; insoluble in acids, 
but some varieties are decomposed by 
HCl, leaving a mass of gelatinous silica. 

Comp. Anhydrous silicate of alumina, 
but usually contains some peroxide of Fe 
and oxides of Mn, Mg, and Ca. The fol- 
lowing range of composition has been 
indicated by various analyses of foreign 
specimens, viz.:— Silica 33*0 to 40*17 ; 
alumina 50*96 to 62*20 ; peroxide ef iron 
to 5*71 ; oxide of manganese to 0*83 ; 
magnesia to 1*14; lime to 4*12; 
water to 2*6. With silica 36*8, and 

alumina 63 '2, its formula might be AlgSi 
(in which case the oxygen ratio = 3:2) 
or SiOtAlaOJ". 

Loc. **Andalusite, in attached and 
imbedded crystals, is said to occur on 
Dartmoor, and also in the neighbourhood 
of Okehampton. Ohiastolite is found in 
small crystals penetrating an altered 
Devonian slate at Ivybridge, and also 
associated with axinite at Holestock, 
near Okehampton." (Report of Devon 
Assoc. 1868, p. 34L) Also Oumberland, 
Scotland, Ireland, Brittany, Spain, 
United States, &c. 

Obs, Ohiastolite may be distinguished 
from felspar by the black cross seen in 
the cross section of the crystal; andaln- 
site bjr its superior hardness and ex- 
treme infusibility. The surfaces of the 
crystals are often rough, or covered with 
flakes of mica. In some instances the 



whole crystal has been converted into 
mica. 

Angles. 

M M = 90* 44' M O = 90* 00^ 

Os 144 66 

Angle. See Orystallography. 

ANGLESITE. 

Rhombic, often in tabular or prismatio 
crystals, like Figs. 127, 128, 129, 130, 
132, with cleavages parallel to M. and 
C, but not perfect ; or drusy ; also sta- 
lactitic or massive ; brittle ; fracture 
conchoidal ; transparent, to translucent 
on edges only ; adamantine, vitreous, or 
i*esinous ; white, sometimes tinged grey, 
vellow, green, blue, brown; sometimes 
black on the surface; streak white; H. 
3 ; G. 61-6*4. 

B., etc. In matrass decrepitates and 
darkens; often yields a little water with 
acid reaction ; on fuses at 1*5 to a 
globule which is clear while hot, but milk 
white on cooling ; in RF is easily reduced 
to a bead of Pb ; with soda and silica gives 
the reaction for sulphur ; almost insolu« 
ble in acids, but the powder is com- 
pletely soluble in KHO 

Comp. Sulphate of lead, PbS, or 
PbSO^, or SOjPbo".; oxide of lead 
73*61 ; sulphuric anhydride 26*39. 

Loc, Mellanoweth, near Hayle; for- 
merly in gossan at Huel Maggot ; Huel 
Bell, St. Erth; Huel Rose and Huel 
Penrose, near Helston ; West Huel Ohi- 
verton; Pendogget, Liskeard; Beeral- 
stone ; East Tamar Mine ; Beerferris, in 
geodes of decomposed galena, the faces 
M. and z. predominating. Fig. 132 is a 
Oomish form. Also Oumberland, Derby-, 
shire, Anglelsea, Scotland, Germany, 
Sibena, United States, &c. 

Obs. Anglesite usually occurs with 
galena, pyromorphite, cerussite, and 
other ores of lead. It is not a common 
mineral in the West of England. 
Angles. 

O M = 90' 00' d d' 78* 45' 
Ob 90 00 zz' 89 41 

MM' 103 38 oo' 76 39 
Oo 127 46 LI 135 20 
Od 140 38 dd 101 15 
Anhydrous. Without water. Minerals 
which do not vield water, even when 
strongly heated, in a closed tube before 
the blowpipe, are said to be anhydrous. 
Anhydrous Binoxide of Manganese. 
See Pyrolusite. 

ANNABERGITE. 

[Nickel green. Nickel ochre.] Oblique ; 
in minute capillary crystals, as a flaky 
efflorescence; massive; disseminated; 
friable or sectile ; dull or glimmering ; va- 
rious shades of green ; streak light green 
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or white, shining; H. 2-2*5; G, 3-3 "2. 
B,f etc. In matrass yields water and 
darkens ; on C melts readily, giring off 
fumes with a strong garlic odour, and 
coating the charcoal white at a little dis- 
tance from the assay ; in RF yields a 
white brittle bead of metallic appear- 
ance; with borax OF a bead which is 
often violet while warm, and reddish- 
brown when cold; RF the bead becomes 
colourless or greyish ; soluble in HGl or 
HNO3, forming a green solution. 

^ Comp. It is an hydrous arseniate of 
nickel. No analysis of a British speci- 
men is known to the author. The aver- 
age composition of foreign specimens 
analysed approaches to arsenic anhy- 
dride 38*6, oxide of nickel 37*2, water 
24*2, which would agree with the follow- 
ing formula I— 3NiAsa + 8Ha or AsoO. 
Nio"8-h80Ha. 

Zoc. Pengelley Mine and Huel Chance, 
St. Ewe; St. Austell Consols; Huel 
Jane, St. Kea, on kupfernickel (Nicoo- 
Ute). Also France, Germany, Canada, 
United States, &c. 

Obs. From its occurrence on the sur- 
face of other nickel ores containing 
arsenic, it is probably a product of their 
decompositi on. 

Anorthic. See Crystallography. 

Anthracite. See CoaL 

Antimonial Ochre. See Oervantite 
and Stibioonite. 

Antimonial Silver Blende. See Fy- 
rargyrite. 

Antimonial Sulphide of Iron. See 
Berthierite. 

Antimoniate of Lead. See Bleinierite. 

ANTIMONITE. 

[Antimony Glance.] Rhombic ; Fig. 
97; usually in laterally aggregated 
prisms, with one perfect (brachydiagonal) 
cleavage; which truncates MM'; diver- 
gent or radiating; the cleavage planes 
often striated ; also massive, with colum- 
nar structure; or fibrous, plumose, 
woolly, or felt-nke ; sometimes dissemi- 
nated, brittle, or sectile ; thin laminas 
slightly flexible and malleable ; fracture 
aub-conchoidal, but rarely obtained; 
opaque ; metidlic ; steel-grey to lead- 
grey ; streak black ; H. 2 ; G. 4*5-4*7. 

B.^ etc In matrass gives a yellow or 
reddish sublimate but no water; on C 
fuses at 1, and bums with a greenish 
flame, depositing a white coating near the 
assay; entirely volatile, except some- 
times a very little infusible slag, which 
gives Fe reactions ; soluble in warm HCl, 

g'ving off HsS ; decomposed by HNO^, 
aving a white powder of oxide of anti- 
mony; deoompoMd by EHO, the idu- 
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tion yielding a yellowish flaky ppt on 
adding HOT 

Comp. Anhydrous sulphide of anti- 
mony. 

a. b. 

Sulphur 74*0 74*06 

Antimony 26*0 25*94 

Total 100*0 100*00 

a. by Bergmann, b. by Davy. Both spe- 
cimens Cornish. With 72*88 per cent, 
of antimony and 27*12 of sulphur the 
formula will be SbjSa. 

Loc Huel Boys, Endellion (Fig. 97), 
and plumose ; Padstow and Tintagel, in 
N. and S. veins, in fibrous masses ; Old 
Trewetba; Pendogget and Port Isaac 
(plumose), St. Merryn ; Huel Lee, St. 
Minver; Pillaton, St. Stephens; Fowey 
Consols; Restronguet, near Devoran; 
Hennock ; Bovey Tracey ; Combemartin, 
in small quantities, with argentiferous 
galena, both fibrous and in acicular crys- 
tals. Also Cumberland, Scotland, France, 
Spain, Germany, Hungry, Italy, Borneo, 
N. America, S. America, &c. 

Oba, It is the chief ore of antimony. 
It may be distinguished from jameso- 
nite, which it often much resembles, by 
the absence of a basal cleavage, and its 
almost complete solubility in HCl ; from 
pyrolusite, graphite, and molybdenite, 
b^ its fusibility. It is isomorphous witii 
bismuthite. 
Angles, 

MM'= 89" 16' MM- 90* 46^ 
Mb 134 37 p'p 109 16 
Mp 145 29 pb 125 22 

ANTIMONY, 

Hexagonal, sometimes in rhombohe- 
drons, with perfect basal cleavage, likfi 
Fig. 221; sometimes striated, usually 
reniform, spherical, or massive; lamellar 
or granular ; brittle ; opaque ; metallic ; 
tin-white, with a greyish tarnish ; streak 
like the colour; H. 3-3*5; G. 6*6-6*8. 

B., etc. In matrass melts and gives a 
slight white sublimate when strongly 
heated ; on C fuses readily and bums 
with a greenish flame, depositing a white 
coating on the charcoal near the assay, 
which tinges the flame greenish iz 
directed upon it; sometimes a slight 
garlic odour ; a melted bead crystallizes 
on cooling ; may be entirely volatilized, 
except a very little infusible slag, which 
will give iron reactions ; soluble in Aqua 
Regia. 

Comp, Antimony, with usually a 
little iron, arsenic, silver, or other im- 
purity. No analysis of a Cornish speci- 
men is on record. 

Loe. It is ssjd to have been found In 
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ANTIMONT. 



APA.TITE. 



the antimony mines near Padttov ; alio 
Franoe, Qermany, Sweden, Borneo, 
Oanad», United States Mexico, Chili, &c. 

Antimony. All minerals containing 
antimony when heated on charcoal de- 
posit a white coating on the cool part of 
the support, no garlic odonr being ob- 
servable unless arsenic be present, which, 
however, is often the case. When lead, 
bismuth, cadmium, zinc, or silver are pre- 
sent the coating is liable to be obscured. 
In such cases there are no simple and 
generally appUcahle blowpipe tests. 

Antimony Glance. See Antimonite. 
APATITE, 

Hexagonal ; in six-sided prisms ; often 
vertically striated and variously modi- 
fied, Uke Figs. 189, 190, 191, 196; also 
massive, earthy, or fibrous ; brittle ; 
fracture conchoidal, uneven, or splin- 
tery ; transparent to opaque ; vitreous 
or resinous ; brilliant to dull ; white, or 
various shades of yellow, blue, green, 
brown, red ; somet imes parti-coloured 
or dlcbroic ; some crystals show a bluish 
opalescence when viewed in the direction 
of the principal axis ; streak white ; H. 
4*5-5; G. 3*2-3*3; sometimes pyro or 
frictio-phosphoric. 

Var. Francolite is a name which has 
been given to specimens occurring in 
•mMll compound crystalline masses, 
sometimes greyish, greenish, or brown- 
ish ; in minute white transparent ciys- 
tals with curved faces, somewhat hke 
Fig. 189, but with deep and uneven 
longitudinal striations; in thin plates 
with quartz and chalcopyrite, and in 
thin, hollow, pseud omorphuus cubes of 
an inch or more, which, when first dis- 
covered are half full of a transparent fluid. 
B.f etc In matrass unchanged ; if 
mixed with micro, usually gives off HF ; 
on C fuses at 4-4 '5— some varieties infusi- 
ble ; with borax melts to a clear globule, 
which may be rendered opaque by 
" flaming;'* soluble very freely in micro., 
affording a glass which is usually trans- 
parent while hot, but if saturated, 
opaque and crystalline on cooling; the 
powder moistened with HsS04 and 
neated tinges the flame bluish-green; 
soluble in HOI or HNOg without effer- 
vescence; when wanned with HsS04 gives 
off a gas (HF) which turns Brazil wood 
paper yellow if fluorine be present. 

Comp, It is a phosphate of calcium, 
usually containing fluorine and chlorine. 
The variety called francolite contains 
only a trace of chlorine, as appears from 
the accompanying analyses. Foreign 
varieties of apatite contain from to 4*1 
per oenii of ehlorine, and from to 4*2 
p«r oenii of fluorine. « 



Analyses ; both by T. H. Henry, from 
Hnel Franco (Francolite):— 

a. b. 

Phosphoric anhydride 41*34 41*80 

Lime 53*38 62*81 

Fluorine and loss 2 32 2*17 

Chlorine trace trace 

Oxides of iron and 
Manganese 2*96 3*22 

Total 100*00 10000 

"With phosphoric anhydride 42*2, lime 
54*0, and fluorine 3*8, the formula for 
Fluorapatite (Francolite) may be written 

9Ca3Pi+CaF, or PsOjCao^CaFO. With 
phosphoric anhydride 40 9, lime 52*3, 
and chlorine 6*8, the formula for Chlor- 

apatite (Apatite) will be 9Ca3Ps-i-GaC]« 
or P303Cao"4Ca<JlO. 

The composition of a specimen lately 
analysed by Professor Maskelyne and 
Dr. Flight agreed with the following 
formula, viz., 5([3Ca2PO JCaCos) + 2Ca 
F^; or a fluorapatite, in which one 
part of the calcium phosphate is replaced 
by calcium carbouHte. Its crystalline 
form differs somewhat from ordinary 
apatite. 

Loc The rocks north of Botallack, 
in white or yellowish-green crystals, 
with hornblende, axinite, magnetite, 
garnet, &c.; Botallack Mine; Huel 
Gwles: St. MichaePs Mount, Wne Fig. 
196, with topaz, tourmaline, cassiterite, 
ko.; Gk>dolphin Brids^e Mine and Tre- 
mearne (with gilbertite), in brilliant and 
highly modified transparent bluish, 
greenish, or greyish crystals, in granite ; 
Uuel Kind, St. Agnes, on auartz, in 
small greenish crystals, with calcite, 
some like Fig, 189 ; St. Eea ; Poldice, 
in hexagonal tables; Stenna Gwynn, 
greyish-blue in gilbertite ; Fowey Consols 
and Huel Franco (Francolite) ; St. 
Stephens; Crinnis. 

Bovey Heathfield ; Chudleigh ; near Bo- 
vey Tracey, cream coloured, in a quarry, 
Figs. 189 and 191. These crystaUi were 
sometimes two inches lon^, associated 
with pure tonrmaline. this locality is 
exhausted, but other specimens* may, 
perhaps, be found in the neighbourhood. 
Also Cumberland, Norway, Germany, 
Italy, United States, Scotland, Ire- 
land. 

Obs. Apatite is usually found in 
crystalline or schistose rooks, associated 
with tin and iron ores or with serpen tine. 
In Cornwall and Devon it mostly ooonn 
in ffranite, with tounnaline, eaMiteriteb 
and gilbertiteL 
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a a' ^ 120* (Xy i o =: 120" 36' 
ab 150 00 XX 142 20 
ao 90 00 rr 131 14 

u a 149 38 
ro 124 20 r a 135 39 
io 157 05 no 110 03 
xo 139 47 

Aqua Regia. A mixture of HOI with 
HNO3; so called because it will dis- 
solve gold the " Eling *' of metals. 

ARAGONITE, 

Rhombic, usually in acicular crystals, 
or hexagonal prisms (macles), with one 
distinct and two indistinct cleavages, 
forming angles of 121" 65', 116* 10', and 
125** 47'; also in globular concretions; 
or reniform, dendritic, or coralloid ag- 
gregations ; or drusy and investing ; 
sometimes in fibrous or compact masses ; 
brittle ; fracture conchoidal or uneven ; 
transjMirent to opaque; vitreous, resi* 
nous on fracture, silky if fibrous ; white, 
or tinged with grey, yellow, red, blue, 
green, brown; streak white, or much 
ughter than the colour ; H. 3*5-4 ; Q. 
27 to 3. 

Var, Flosferri is the name given to 
ooralloid varieties, satin spar to a fibrous 
variety. 

B,f etc In matrass swells and falls to 
powder, evolving a very little water ; on 
O infusible, but incandesces and be- 
comes alkaline; when Sr is present, 
which is often the case, the flame will 
be tinged carmine red, especially after 
being moistened with HCl; if no Sr, 
then the flame will be brick red. Soluble 
- with effervescence in dilute HCl or 
HNOs. 

Comp, It is an anhydrous calcic car- 
bonate, but appears usually to contain a 
little Sr, Fe and H^O as impurities. 
With carbonic anhydride 43*71, and 

lime 56*29, the formula wUl be Ca or 
CXXJao". 

Zoc, It is said to occur at Botallack 
and Huel Owles in white, grey, red, or 
bluish-green globular concretions, or in- 
crusta^ons, or druses, acicular and 
fibrous, on quaitz and chalybite. Many 
of these are certainly calcite. Huel 
Edward, with chrysocoUa; Levant, St. 
Erth, in fine macl^ hexagonal crystals, 
and in coralloid forms (flosferri); Huel 
Edward, Oalstock ; Mawnan cliffs, near 
Falmouth; Port Isaac and Tintagel 
cliffs, coraUoidal, white, greyish, or 
pinkish^ Buckf astleigh ; Combemartin 
(flosfem); Ilfraoombe and Torbav, in 
beautiful acicular crystals and fibrous 
masses, in thin veins traversing slate; 
also Cumberland and other parts of 



England, Scotland, Ireland, Spain, Ger- 
many, Hungary, Italy, United States, ke. 

Obt. Angonite is a little harder and 
a little heavier than calcite, which has 
the same composition, its cleavages are 
less distinct, and do not produce rhom- 
bohedrons as do those of calcite ; it falls 
to pieces when heated in a matrass, in 
thu also differingfrom calcite. 

Arborescent. Branched like a tree. 
'* Dendritic '* is sometimesbused in the 
same sense. Native Silver is often 
arborescent. 

Arenaceous. Sandy. 

Argentiferous. Containing silver. 

ABaENTITE, 

[Vitreous Silver. Silver Qlance.] Cubic; 
in cubes, octahedrons, and rhombic do- 
decahedrons, or deltohedrons, more or 
less modified (Figs. 1,2,3,5,8, 19,20,&c.); 
also reticulated, arborescent, stalactitic, 
amorphous, earthy, or disseminated; 
sectile, often somewhat flexible or mal- 
leable ; fracture hackly, imeven, or 
earthy: opaque; lustre metallic, often 
dull ; lead grey to black ; sometimes 
iridescent ; streak dark and shining ; 
H. 2-2*5; G. 6*9-7*4. 

Var. Black sulphuret of silver, silver 
I mulm or silver black is an impure earthy 
variety. 

I B,y etc. In matrass gives a yellowish 
sublimate of S ; on C fuses at 1, and is 
' easily reduced to a white malleable bead 
of A!g, giving off a sulphurous odour; 
insoluble in HOI; readily soluble, ex- 
cept a little sulphur, in hot concentrated 
HNOs. 

Oomp, Anhydrous argentous sul- 
phide, as appears from the analyses of 
foreign specimens, which yield from 
77*6 to 85*3 per tent, of silver, with 
about 15 per cent, of sulphur, and 
usually some small proportion of Pb, « 
Cu, and Fe. No analysis of a British 
specimen is published. With silver 
87*05, and sulphur 12*95, the formula is 
AgsS or SAgg. 

Zoc Huel Herland, in well-defined 
crystals (Figs. 8 and 15) and massive ; Huel 
Ann, PhiUack; Huel St. Vincent; 
Huel Brothers; Huel Duchy (earthy); 
Huel Mexico ; Huel Basset ; South Huel 
Basset ; North ^Dolcoath ; Dolcoath ; 
Mount Mine, Perranuthnoe, and some 
other mines in Cornwall, both massive 
and earthy. Also .Scotland, France, 
Spain, Hungary, Italy, Germany, Nor- 
way, Siberia, Mexico, Peru, &c 
Angles, 
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ARSENIC. 



AESENOLITE, 



Argillaceous. Clayey. 
Arraf[;onite. Arragon Spar. Sm Ara- 
gonite. 

ABSBNIG. 

[Native Arsenic] Hexagonal ; some- 
times in rhombs with perfect basal oleav- 
lige, like Fig. 221, but usually reniform, 
stalactitio, mammillary, or reticulate; 
also massive ; compact, with a curved 
amellar structure, granular, or dissemi- 
nated; fracture uneven or fine granular; 
opaque; lustre metallic, often dull; 
whitish lead grey on fresh fracture, but 
usually a dark tarnish on the surface ; 
streak grey ; shining ; EL 3*5 ; G. S'Q-G ; 
when broken ffives off an odour re- 
sembling that of garlic 

B., etc. In matrass a dark metallic 
sublimate when strongly heated ; in open 
tube a white crrstalUne sublimate ; on 
C volatilizes in dense white fumes with- 
out fusing, burning with a blue flame and 
strong liliaceous odour, and depositing a 
white coating on the cool part of the 
charcoal. It usually leaves a minute resi- 
due, which contains Fe, and sometimes 
Au, Ag, Co. Soluble in HCL 

Comp. Arsenic, with generally small 
portions of other metals. No analysis 
of a British specimen is recorded, but 
foreign specimens yield from 96 to 99 
per cent, of As. 

Loc If is said to have been found at 
Dolcoath and Cook*s Kitchen, with ores 
•f tin and cobalt ; also Norway, Ger- 
many, France, Siberia, Chili, United 
States, &c. generally in veins traversing 
altered slaty rocks. 

Obs, Arsenic may always be detected 
in a mineral by the white crvstalline 
sublimate which is formed wnen the 
assay is heated in an open tube, and the 
odour resembling garlic which is evolved 
when it is heated on charcoal in B F. 

Arseniate. A compound of arsenic 
anhydride, with a metallic oxide ; or ar- 
senic acid in which the hydrogen has 
been replaced by a metal. Arsenic may 
be detected in arseniates, arsenides, or 
alloys, by the white incrustation depo- 
sited on charcoal far from the assay, and 
the strong alliaceous odour produced 
when this is treated with the reducing 
flame. The following arseniates occur 
in the two counties, each of which is 
described in its proper place :— 

Olivenite^ PharmacoiideriU, 

LiroconiU, Fitticite, 

Clinoclate, Scorodite, 

JSrinUe, Annabergite, 

OomteaUite, BrythriU^ 

Chenevixite, BayldoniU^ 

ChaleophyUiU, MinuHU. 



In many of these the arsenic is partially 
replaced by phosphorous. All are hydrous 
except mimetite. 

Arseniate of Cobalt. ^ See Erythrine. 

Arseniate of Copper. See Olivenite, 
Clinoclase, Lirocomte, Chalcophyllite, 
Cornwallite, Erinite, Chenevixite. 

Arseniate of Iron. See Pharmaoosi- 
derite, Pitticite, and Scorodite. 

Arseniate of Lead. See Mimetite. 

Arsenic Bloom. Arsenic Oxide. See 
Arsenolite. 

Arsenic Silver. "A mixture of mis- 
plckel and diBcrasite, found formerly at 
I North Dolcoath in masses with a con- 
centric lamellar structure, alternating 
with quartz, the whole bearing some re- 
semblance to agate." 

Arsenical Cobalt. See Smaltite and 
Cobaltite. 

Arsenical Iron. Arsenical Mundic 
Arsenical Pyrites. See MispickeL 

Arsenical Nickel. See NiccoUte and 
Smaltite (Chloanthite). 

Arsenide. A compound of arsenio 
with some other metai or metals. Arse- 
nides differ from arseniates in the ab- 
sence of oxygen. They are much like 
sulphides in their physical properties. 
The arsenides founa in the two counties 
are NiccolUe^ Smaltite^ Cobaltite, Leu- 
copyrite (?). Mispickel is a sulpharsenide. 

ARSBNOLITB, 

[Arsenious acid, Arsenious anhydride.] 
Cubical ; sometimes in octahedrons with 
octahedral cleavage, but usually capil- 
lary, flaky, pulverulent, stalactitic, bo- 
tryoidal, or investing; brittle; trans- 
lucent to opaque; vitreous, adamantine, 
silky, or pearly; often dull; white, or 
reddish, yellowish, brownish; streak 
white; H. 1-1*5; G. 3*6-37; taste sweet- 
ish and astringent ; highly poisonous. 

B.^ etc. In matrass altogether volatile, 
forming a white crystalline sublimate ; on 
C is partly reduced at first to a grey brittle 
metallic bead, which may be volatilised 
in dense white fumes by continuing the 
blast ; gives a strong alliaceous odour ; 
deposits a white coating at spme distance 
from the assay; slightly soluble in 
water, more so if the water be warmed; 
soluble in HCl, the solution deposits a 
grey metallic coating on clean copper. 

Comp. Arsenious anhydride. Ab% 
O3 ; it often contains a little sulphur. 
When pure its composition is— Arsenie 
76*76, oxygen 24*24. 

Loc Huel Spamon and some other 
mines, in acicular crystals, filling cavi- 
ties in smaltite ; sometimes investing 
smaltite and cobaltite. Also Germany, 
Transylvania, Spain, Califonu% ^ 
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AibettoB. See Amphibole. 
A 8 BO LANE, 

[Earthy cobalt.] AmorphouB ; massive, 
earthy, polverulent, or locrasting ; seo- 
tile, almoet malleable ; opaaue ; reonous, 
glimmering, or dull ; bluish and brown* 
ish-black ; streak black, shining ; H. *6 
tol-6; G. 2 to 2-2. 

B.^etc In matrass yields water; on 0, 
infusible ; with micro gives a de^p blue 
bead in both flames ; soluble in HNO3, 
yielding a pink solution. 

Comp. It appears to be a hydrated 
oxide of cobalt and manganese, but is 
very uncertain in its compo^tion. No 
analysis of a British specimen is pub- 
lished, but two foreign specimens 
yielded 19 "45 of Co O and 35*47 of Co, 
<^ respectively, there being in one case 
a larger and in the other as large a per- 
ceDta«e of oxide of manganese, together 
with 20 per cent, of water. It should, 
perhaps, be regarded as simply a cobaltio 
variety of "Wad. 

Loc. Roscommon c1i£f8, St. Just ; 
Huel Unity, Huel Gk>rland, and other 
mines in Gwennap, in soft bluish-black 
masses ; also Cheshire, Scotland, Ire- 
land, Germany, &o. 

Asphaltum. See Bitumen. 

Assav. **A trial of the quality of 
minerals ;" a determination of the quan- 
tity of any element in a given com- 
pound ; also the portion of substance tried. 

Astringent. Anything having a taste 
which seems to dry up the juices of the 
palate and tongue is said to be astrin- 
gent. Ex. Alum and copperas. 

A TAG AMITE. 

Rhombic, with a perfect brachy- 
diagonal cleavage ; usually in aggregates 
of acicular prisms ; or renif orm, granular, 
massive, disseminated; structure often 
curved lamellar and radiating ; brittle ; 
fracture conchoidal or uneven ; trans- 
lucent to opaque; vitreous or silky; 
colour various shades of green, mostly 
dark ; streak light green ; H. 3 to 3*5 ; 
0. 4 to 4*3 (BotaUackite 3*6). 

Var, BotaUackite (Church) is, per- 
haps, a variety of atacamite, it occurs in 
minute interlacing crystals on killas ; it 
is vitreons, pale green, with a white 
streak. Tallingite may, perhaps, be 
another variety ; its colour is blue, and 
it occurs in ** thin crusts consisting of 
irregular aggregations of minute globules, 
which appear botryoidal under the micro- 
■oope." It it, however, described under 
its own name. 

B , etc. In matrass^ves off water with 
an acid reaction; with a strong heat a 
greenish sublimate it deposited; on C 



colours the flame bright blue ; with the 
R. F. it is easily reduced to a malleable 
bead of Cu ; easily soluble in HCl or HNOt 
with little or no effervescence ; readily 
soluble in ammonia* forming a deep blue 
solution. 

Oomp. It is a hvdrated oxychlorlde 
of copper. The following analyses, by 
Professor A H. Church, of specimens 
from Botallack, shew the composition 
of a Cornish specimen of atacamite (a), 
and another of botallackite (b); the 
analysis of tallingite (c) and another 
mineral examined by Professor Church 
(d) are subjoined for comparison:— 
Oxide of a. b. . 0. d. 

copper.... 54*32 66*25 63-57 67*25 

Copper X357 — lO'U — 

Chlorine ... 15*20 14-51 11*33 878 
Water 16 91 22*60 24*99 26-66 

Total 100*00 103*36 100*00 102*54 

(a) agrees very well with the formula 
3CUH2OJ + CuCla + H2O; (b) with 
3CUH2O2 + CuCla + 3H2O ; (c) with 
4CuHaOa + CuOla + 4H2O ; (d) with 
6CUH2OJ + CuCla + 6HaO. 

Loc. Botallack, Atacamite in crusts and 
stalactitic tubes ; Botallackite in inter- 
lacing crystals, which are translucent 
under the microscope, and Tallingite as 
thin crusts of very small blue globular 
masses ; Atacamite occurs chiefly in Chili 
and Peru, but also in Germany, Africa, 
and South Australia ; it occurs also as a 
volcanic product at Vesuvius and Etna. 
Atacamite, Botallackite, and Tallingite 
may be distinguished from malaehite by 
their little or no effervescence with 
HCl, and from all the other British ores 
of copper by their ready solubility in 
strong ammonia. 

Attle. Rubbish ; the refuse of a mine. 
Attle heap— Mine burrow. 

Augite. See Pyroxene. 

Auriferous. Containing gold. 

Augitic. Containing Augite. 

AUTUNITE. 

[Uranite; Calcareous Uran mica.] 
rhombic ; but the brachy and macrodia- 
gonal nearly equal ; crystids, like Fig. 122, 
closely resembling those of Torbemite 
(Chalcolite) see Figs. 74 to 76 and 89; 
cleavage, basal, perfect; sectile; trans- 
lucent; sub-adamantine, pearly on the 
cleavaKe ; greenish-yellow ; streak yel- 
low; H. 1-2*5; G. 3-3*2. 

if., etc. In matrass yields wafer and 
turns to a straw yellow ; on C fuses at 2 to 
a black mass with a semicrystalline sur- 
face ; with soda forms a yellow infusible 
slag ; soluble in HNOs, forming a yellow 
solution. 
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Comp. No analysis of a GorniBh spe- 
cimen has been pubKshed, but foreign 
specimens yield about 15 7 of phosphoric 
anhydride, 627 of oxide of uranium, 6*1 
of oxide of calcium, and 15*5 of water. 
With these proportions the formula will 



be 2U2PJ + Ca + 8H, (oxyeen rati 
■ M, phosphor] 



ratio 
for protoxides, peroxides, phosphoric 
anhydride, and water = 1:6:5:8). 

Loe, South Huel Basset, in small 
bright yellow, nearly transparent, crys- 
tals ; Tolcame, pale yellow inclining to 
green, at 30 f^tnoms depth ; Huel Ed- 
ward, St. Just: Gunnislake; Stenna 
Owynn ; LostwitnieL Also France, Ger- 
many, and the United States. 

Oha. Autunite was formerly thought 
to be isomorphous with Torbemite, and 
both were classed together as Uranite, 
but there seems reason to believe that 
they are distinct in form as they differ 
in composition. Autunite is said to be 
optically biaxial, that is, to have two 
axes of double refraction, which is the 
case with rhombic minerals, but not with 
those that are tetragonal. Autunite may 
be distinguished from Torbemite by its 
yellow streaky yellow solution in HNO«, 
and by not yielding a bead of Cu with 
soda before tiie blowpipe. 
AngUt, 

MO= dO"* 0(ypKM» 90* (Xy nearly. 

01 115 63 Ou 109 32 

AXINITE. 

Doubly oblique ; usually in veir 
oblique and unsymmetrical prisms, with 
rougn or striated faces ; often so flat as 
to appear tabular, Figs. 184 to 187; 
sometimes massive, curved lamellar, or 
granular ; brittle ; fracture conchoidal 
or uneven: transparent to translucent 
on thin edges; vitreous and brilliant; 
trichroic : brownish, bluish, greyish ; 
streak white; H. 6-5-7; G. 3 to 3*3; 
frictio-electric, pyro-electric. 

B,^ etc. In matrass no change; on 
fuses at 2 with intumescence to a dark 
green magnetic glass, which in the O F 
turns black; with borax or micro Fe 
and Bfn reactions ; the powdered mineral 
fused with soda on platinum foil yields a 
green mass ; with fluor and monopotassic 
sulphate, boracic acid may be detected ; 
insoluble in H 01 until after fusion, when 
it is readily decomposed, leaving a jelly 
of silica. 

Comp. It is an anhydrous and very 
complex silicate and borate of alumina, 
iron, man^^ese, ma^esia, and lime. 
No analysis of a British specimen is 
published, but foreign specimens contain 
quantities varying as follows :— Silica 



41*5 to 45*0 ; alumina 13*5 to 19*0 ; per- 
oxide of iron 7*3 to 12*3; manganic per- 
oxide 1*2 to 10*0; lime 12* 5 to 26*8: 
magnesia to 2*2 ; boric anhydride 2*0 
to 6*6. "With silica 41*1,. alumina 16 '8, 
peroxides of iron and manganese 15*8, 
lime 21*3, boric anhydride 4*6, the for- 
mula may be written 120a 5Als 3Fei 

2B2 21Si (oxygen ratio for protoxides, 

rroxides, boric anhydride, and silica = 
: 4 : 1 : 7), or Si04 (2.7ths Oa. 4-7th8 
Fe. AL 1.7th B.)a. 

Loc Rocks north of Botallack, Huel 
Oock, and Trewellard, in fine brilliant 
clove brown crystals, which have been 
obtained as much aa 1^ inch across, like 
Figs. 184 and 186, and forming a com- 
pact mass, with garnet, schorl, &c.; 
Lamoma Oove, near Penzance; Bos- 
caweni cliffs, St. Burian, light greyish- 
violet ; Oarn Silver, Lamorran creek ; 
Oarharrack ; Oambome Yean; Trevas- 
cus ; St. Oolumb ; Terrace-hill Quarry, 
OalUngton; Lostwithiel; Huel Friend- 
ship, near Okehampton ; Sticklepath ; 
Brent Tor. Also Norway, Sweden, 
France, Spain, Italy, Germany, Bussia, 
United States. 

Oha, Pseudomorphous crystals of 
chlorite of the exact form of the St. 
Just axinite have been found on Dart- 
moor and at St. Just. The Oomish 
crystals of axinite have the faces c. v. 
p. r. z. usually predominating ; the faces 
y. and c. are said to be peculiar to the 
St. Just crystals. 
Angki. 
P = 113' 1^ 1 u «= 153* 25^ 
PI 151 03! re 86 40 

Pz 116 26 ry 86 35 
Py 96 32 rs 143 38 
Pr 134 48 rv 93 14 
Ps 146 39 rw U4 30 
Pu 135 25 rx 139 12 
Pv 102 30 us 152 01 
Pw 119 50 vy 139 09 
Px 130 28 xy 126 25 
wy 151 30 oy 166 20 
Axis. Axes are imaginary lines, cross- 
ing a crystal in its centre, to which its 
faces may be conveniently referred. 
See Orystallography. 
Azurite. See Ohessylite. 



BABINOTONITE. 
Anorthic; usually in small crystals, 
like Fig. 235; two perfect cleavages, 
parallel to O f t. ALso fibrous or radi- 
ating; brittle, fracture imperfect or 
hackly ; thin splinters or laminsi traiu- 
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lucent; ritreous; blackish-green, or di- 
chroic, green, and brown ; streak white 
or greyish; H. 5-5-6; G. 3-3-3-5. 

B., etc In matrass unaltered, or 
sometimes decrepitates; occasionally a 
little water is evolved ; after heating it 
gives an alkaline reaction on test papers, 
on C fuses at 3 to a brilliant brownish- 
black globule, which is sometimes mag- 
netic ; with borax forms a clear reddish- 
fellow glass, nearly colourless on cool- 
ing ; in reducing flame becomes greenish ; 
with micro, the same reactions, but » 
skeleton of silica is left in the bead ; 
scarcely acted upon by acids ; with soda 
and nitrate of -potash on platinum foil 
the manganese reaction is readily ob- 
tained. 

Com/p, Anhydrous silicate of iron and 
lime. The following is a recent analysis 
of a specimen from Devonshire, by Pro- 
fessor Forbes, F.R.S.:— 

SiUca 4912 

Alumina 1*60 

Peroxide of iron 978 

Protoxide of iron 12*87 

Oxide of manganese 1 *25 

Lime 2087 

Magnesia 3'67 

Loss on ignition 0*73 

99-89 

this is nearly equal to 12Si Foi 3Fe 

6Caor6CaOSiOj-f-3FeOSiOs+FejOsSiOj 
or Si909Feo"8Cao''6Si308FesOTi. 

L<K, In a railway cutting in Devon- 
shire ; also in the Shetland Isles, and in 
Norway. 

Obt. It is, in appearance, much like 
hornblende. The Devonshire mineral 
was discovered in 1854, and was so 
abundant as to be worked as an ore of 
iron. 
Anglet. 

M t = 112* 30' O t « 88* 00' 
OM 92 34 hg 90 40 
Baryta. The oxide of the metal 
Barium is so called. 

BARYTES. 
[Barite. Heavy spar.] Rhombic; ia 
tabular or prismatic crystals, like figs. 
130 to 135, which are aU Cornish forms ; 
single, aggregated, or drusy; four dis- 
tinct cleavages ; M. and O. perfect, a. and 
b. less perfect, the cleavages forming 
angles of 90** 0', 78*20', and 101' 40'; 
also in foliated, columnar, radiated, 
fibrous, granular, compact, earthy, or 
stalactitic masses; sometimes a curved 
lamellar structure ; brittle ; fracture con- 
oholdal, but not easilj obteined ; traiui- 



parent to opaque ; vitreous to resinous ; 
colourless, or white, grey, yellow, blue, 
red, brown ; streak white, or sometimes 
slightly coloured like the specimen in 
the earthy varieties ; H. 3-3*5 ; G. 3-4 '7. 
Var, Hepatite is an impure earthy 
variety, emitting a foetid odour by fric- 
tion or percussion. (Cawk is a dirty 
white, earthy, opaque, fmassive variety. 

B., etc In the matrass decrepitates ; 
on infusible, or fusible onlv on the 
thinnest edges (Dana says fusible at 3); 
when touched with HCl and again 
heated tinges the flame yellowish-green ; 
with borax melts into a clear glass, which 
turns yellow or brown on cooling ; with 
soda fuses to a clear pearly mass, and 
is absorbed into the charcoal; if a 
portion of the charcoal be then removed, 
moistened, and placed upon a polishea 
surface of silver a black stain will be 
produced ; insoluble in HCl or HNOs. 

Comp. Anhydrous sulphate of Barium ; 
with baryta 65*63, and sulphuric anhy- 
dride 34*37, the formula will be BaS or 
SOs Bao". No analysis of a Cornish or 
Devon specimen is known to the author. 
Foreign specimens have sometimes a 
large portion of the baryta replaced by 
strontia. 

Loc The United Mines and Ale and 
Cakes, Gwennap, from the 170 fathom 
level, in semitransparent greenish-grey, 
yellowish, or brownish crystals, some 
like Fig. 137, which darken on long ex- 
posure to light; St. Austell; Herods- 
foot, in fine crystals ; Huel Mary Ann, 
Liskeard, in fine transparent colourless, 
or yellowish crystals, with pyrites and 
fluor (Figs. 133 and 136, and also the 
combination M O o d u); Trehane, ra- 
diated, with green fluor; Hennock; Bes- 
tormel ; Menheniot, yellowish and trans- 
parent, in a lead lode; Babbicombe Bay, 
oncalcite; Torquay; Bridford, S.Devon; 
also Surrey, Derbyshire, Staffordshire, 
Cumberland, Scotland, Norway, France, 
Germany, United States, &c. 

Itis largely used as a paint; for giving 
a smooth surface to paper-hangings, &o. 
Angles, 

M M' « lOr 40^ O o = 127* 18' . 
MO 90 00 O d 141 09 

Ma 129 10 dd 102 17 
Oa 9000OO 74 36 

Ob 9000OE 115 42 

u truncates the edge d a, «| truncates 
the edge Mb. MOo, MOoa, MObod, 
MOodu, MO>|c, MO 9 01 are aU 
Cornish forms. 
Basalt Jasper. See Porochln Jasper. 
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BASALTINE. 



BERTHIERITE. 



Basaltine. An old name for horn- 
blende. 

Base. A oomponnd of a metal and 
oxTgen, which by union with an anhy- 
dride can f onn a salt. Thus in an analy- 
■U of 100 grains of oarbonaie of lime 
there would be obtained 56 grains of 
lime and 44 grains of ourbonic anhydride. 
Here the 56 grains of lime would be 
called the base. 

BAYLDONITB, 

Amorphous; occurs in minute mam- 
miliary concretions, with a drusy sur- 
face ; structure often somewhat reticu- 
late ; brittle ; fracture sub-conchoidal or 
uneven ; sub-translucent ; lustre strongly 
resinous ; grass-green to blacklBh-green ; 
streak siskin to apple-green ; H. 4'5 ; 
O. 5-35. 

B,^ etc In matrass (rives off water and 
turns black; on C fuses at first to* a 
black bead; deflagrates; gives off an 
alliaceous odour; leaves a hard white 
metallic bead of Pb and Cu ; with borax 
gives Cu reactions ; soluble in warm 
HNO3, but not readily. 

Comp, Hydrated arseniate of lead 
and copper. The following is the mean 
of three analyses of Comish specimens, 
by Professor A. H. Church :— 

Arsenic anhydride 31*76 

Oxide of copper 30*88 

Oxide of leiSf 3013 

Peroxide of iron, Ume, and 

loss 2-65 

Water 4'58 

Total 100-00 

With arsenic anhydride 31*6, oxide of 
copper 32 '8, Oxide of lead 30*7, water 4*9, 

the formula will be' As,3CuPb3Hs (oxy- 

gen ratio for R* AsHj = 4 . 5 . 2) or PbO, 
2CuO, AsjOB+CuHgOa+HaO or AsjO, 
Pbo"Cuo"sCuHoa+OH,. 

Xoc Found lately in Cornwall, by 
Mr. Tailing, of Lostwithiel, and de- 
scribed by Professor A. H. Church 
(Journal of the Chem. Soc., II. voL iii., 
265, 1865). It is often seen in old Comish 
collections of minerals. 

Obs. An arseniate of lead and copper, 
from Huel Alfred, in PhUIack, was 
analysed bv Mr. Mlchell, in the year 
1825, which may have been impure 
Bayldonite. It was mammilated ; gra- 
nular; leek-green in colour. Its com- 
position was PbO 31*5, CuO 28*0, AsgO. 
24-0, FetOs 2*0, 8iO, 10*0, H,0 20. 

Beekite. See Calcedony. 

Bell Metal Ore. SeeStannite. 



BSRAUNITB. 
Obliqn ; usually in foliated or ra- 
diated masses, with one distinct and one 
indistinct cleavage, at an angle of 90* ; 
also columnar or investing; brittle; 
vitreous, pearly, or sub-metalUo ; red or 
reddish-brown; streak dirty yellow; 
H.2; G. 2*8-2*9. 

B. , etc. In matrass gives off water and 
turns darker ; on C alone fuses easily to 
a dark magnetic globule, colouring the 
flame bluish -green like Vivianite; with 
borax gives Fe reactions ; soluble in HCL 
Comp It is a hydrous ferric phos- 
phate. No analysis is published. 

Loc. Huel Jane, near Truro, on 
Vivianite and Niccolite; also Bohemia, 
Crimea, &c. 

Obt, It appears to be an altered 
Vivianite, from which it may be distin- 
guished by the colour of its streak. 
BERTHIERITE, 
[Haidingerite.] Rhombic? Occurs in 
indistinct confusedly aggregated prisms ; 
granular or plumose; several longitu- 
deavages, more or less distinct; some- 
times a lamellar structure ; brittle ; 
opaque; metallic, glimmering; dark 
steel-grey, iridescent, or spott^ red or 
brown ; streak dark grey or black; H. 
2 to 3 ; G. 4 to 4*3. 

B., etc. In matrass fuses and gives a 
faint yellow sublimate: with a strong 
heat forms a black sublimate, which is 
brownish-red on cooling ; on C fuses and 
yields a dark magnetic slag, depositing a 
white coating on the charcoal and giving 
a sulphurous odour ; with borax the slag 
gives Fe reactions ; soluble in HOI, yield- 
ing an odour of sulphuretted hydrogen. 
Comp. Sulphide of antimony and iron. 
No analysis of a Comish specimen is on 
record. Foreign specimens yield from 
280 to 31*3 per eent. of sulphur,, 520 
to 61*0 of antimony, 9*8 to 16*0 of iron, 
with sometimes a Uttle zinc or manga- 
nese. With antimony 517, iron, 17*8, 
and sulphur 30*5 the formula may be 
FesSb^Ss or 3FeS+2Sl^8; with anti- 
mony 60 0, iron 10*4, and sulphur 29 6 = 
FesSbgSu or 3FeS-)-4SbsSs; with anti- 
mony 57*0, iron 13*1, and sulphur 29*9 
^FesSbcSu or3FeS 3SbaS8 or FeSbiS4 or 
Sb,SaFe?r 

Loe. Near Tintagel ; and near Pad- 
stow, in the antimony mines ; also France, 
Germany, Hungary, United States, &c. 

Obi, It has been worked as an ore, 
but yields antimony of an inferior quality. 
It ii always associated with other ores of 
antimony. It may be distinguished from 
antimomte and jamesonite by the con- 
siderable quantity of magnetic slag left 
on oharooai after heating. 
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BEEYL, 

Hexagonal; usually in longitudinally 
striated prisms, like Figs. 188, 193, and 
194, with an imperfect cleavage, parallel 
to O. ; sometimes in columnar aggregates, 
or massive; brittle; fracture, sub-con- 
ohoidal or uneven ; transparent to sub- 
translucent ; vitreous or resinous ; some- 
times colourless, but more usuallj white, 
green, blue, red, yellow, grey, sometimes 
parti-coloured, iridescent, or opalescent; 
streak white ; H. 7 5-8 ; G. 2*6-2 8. 

Var, Emerald il a fine green variety, 
used in jewellery. Thd colour, in some 
varieties at least, seems to be due to a 
minute proportion of chromium. The 
emerald nas not been foimd in ComwalL 

B., eU, In matrass unchanged, or 
altered in eolour only ; on C alone the 
same, sometimes fuses on thin edges; 
with borax forms a dear glass, often 
tinged green or yellow ; on adding pow- 
dered fluor spar the bead remains clear 
while hot, but becomes opaque on cool- 
ing ; not acted upon by acids. 

Comp. Anhydrous silicate of Alumi- 
nium and Beryllium, with usually small 
portions of Or. Fe. Ca. Mg. or Na.; the 
only mineral containing Beryllium found 
in the United Kingdom. Foreign speci- 
mens yield from 64*0 to 70*0 per cent, of 
silica, 14*0 to 21*0 of alumina, and 11*0 
to 15*0 of berylla. With silica 66*8, 
alumina 191, and berylla 14*1, the com- 
position wiU be Als3Be6Si (oxygen ratio 
for protoxide, peroxide, and silica = 
1 . 1 . 4), or SiflO^AljOviBwiV 

Loc Huel Castle, St. Just, amor- 
phous; St. Michael's Mount, in small 
pluish crystals with topaz and cassiterite ; 
Mabe and Constantine, in the granite 



land, Ireland, Norway, Sweden, Ger- 
many, France, Italy, Siberia, India, 
United States, &c 

Ohs. Crystals of beryl are sometimes 
▼erjr large. A crystal of beryl from the 
Umted States was 4 feet 3 inches in 
length. 2 feet 8 inches wide, and 1 foot 
10 inches thick. Beryl may be distin- 
guished from quartz by its superior hard- 
ness and by the striation of its crystals, 
which is longitudinal instead of trans- 
▼srse; from topaz by the form of its 
orystflJs (hexagonal prisms in beryl, rhom- 
bic prisms in topaz), and the imperfection 
of its cleavage. 

Bindheimite. See Bleinierite. 
BISMITE, 

[Bismuth Ochre. Oxide of Bismuth.] 
Oubical? massive and foliated ; earthy, 



pulverulent, disseminate ; friable or very 
brittle; fracture earthy or conchoidal; 
opaque ; glimmering or dull ; yellow, 
greyish, greenish ; H. -0 to 1 ; G. 4*3. 

J9., etc. In matrass turns darker and 
gives off some water ; on C is readily re- 
duced to a p'ey, brittle bead, depositing 
a brownish mjrustation ; soluble in HN^ 
often with a slight effervescence ; the 
■olution yields a white precipitate when 
much diluted with water. 

Comp. Anhydrous oxide of bismuth, 
often with a little Fe and As, besides 
water absorbed from the atmosphere. 
No analysis of a British specimen is on 
record (unless the mineral ciJled agnesite 
be the same, but impure). With bismuth 
89*65, and oxygen 10*35, the formula 

would be Big or BigO^k A specimen from 
Germany yielded oxide of Bismuth 86*4 
per cent., equal to bismuth 75*3, and 
oxygen 11*1, besides oxide of iron 5*1, 
carbonic anhydride 41, and water 3 '4. 

Loe. Botallack; Levant; Huel Her- 
land ; Cost all Lost, St. Boach, in gra- 
nite; Restormel Iron mine, with quarts 
and native bismuth. The mineral ciJled 
a|;nesite, which is probably an impure 
bismite, occurred at Huel Coates, St. 
Agnes ; also Germany and Siberia. 

Ohs. It may be distinguished from 
the carbonate of bismuth by its very 
slight effervessence in HNO9. 

BIS]\iUTff. 

[Native Bismuth.] Hexagonal ; in 
rhombohedrons, with an angle of 87" 40^ 
(Fig. 203) ; cleavage Wusal, very perfect 
forming an angle of 123"^ 36' with the face 
of the rhombohedron ; often maoled, or 
dendritic; moss^jr, granular, compaot, 
foliate, or disseminate ; sectile or almost 
malleable; opaque; lustre metallic; 
reddish white, often an iridescent tar* 
nish ; streak grey and shining ; H. 2*0* 
2*6 ; G. 9-6-9*8. 

B., etc. In matrass melts and forms a 
yellowish sublimate ; on C fuses at 1 and 
volatilizes, forming a brownish incrus* 
tation near the assay ; sometimes yield- 
ing an alliaceous odour, and depositing a 
wmte coating at some distance from the 
assay, from the presence of arsenic; 
soluble in HNO^; the solution yields 
an abundant white precipitate on the 
addition of much water. 

Comp. Bismuth, with traces of ar- 
senic, sulphur, or tellurium. No analysis 
of a British specimen is on record. 

Zak Botallack, in small crvstals on 
jasper; Levant, St. Ives Consols, lamel- 
lar, very fine and pure ; Gt. Dowgas ; 
Dolcoatn, in purple and green fluor; 
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Huel Herland; Huel Spamon, in fea- 
thery masseB, with eiythrine and smal- 
tite; Trugoe, near St. Oolumb ; also 
Cumberland, Scotland, Norway, Sweden, 
France, Germany, Spain, United States, 
&o. 

Oba, The bismuth of commerce ii 
mostly obtained from nativ<% bismuth. 
Masses of bismuth of several pounds 
weight are said to have been found loose 
in the soil near Redruth. Cupreous bis- 
muth is said to occur at Huel Buller, and 
arsenical bismuth at St. Just. Bismuth 
Is usually associated with tin, cobalt, or 
silver ores. The usual miner's test for 
bismuth is to heat the ore on a shovel, 
when it melts into globules readily. A 
rude assay is often made by heating the 
ore, without fluxes, in a crucible, when 
the metal fuses, and from its high spe- 
cific gravity sinks to the bottouL 
Angles, 

B R = 87" 40* 

Ro 123 36 

BISMUTHINITE. 

[Bismuthine. Bismuth Glance.] Rhom- 
bic ; in acicular prisms, like Figs. 98 and 
09 ; deeply striated longitudinally, with 
perfect cleavages, at right angles to each 
other, and parallel to a. and o.; also in 
columnar aggregates ; massive, with fo- 
liated, radiated, or fibrous structure; 
granular ; compact ; disseminate ^ brittle, 
or sectile ; opaque ; metallic ; tm-white 
to lead-grey; often iridescent; streak 
grey, shining; H. 2 '0-2 '5; G. 6 -4-6 '6. 

B,,etc In matrass gives a yellowish 
sublimate ; on C fuses at 1, boils, coats 
the charcoal yellow, and gives off a sul- 
phurous odour; tinges the flame blue; 
may be entirely volatilized in the O F ; 
in R F yields a grey, somewhat brittle 
bead of Bi ; decomposed by hot HNOsi 
which dissolves the Bi and leaves the S ; 
the solution diluted with a large quan- 
tity of water yields an abundant white 
precipitate. 

Comp. Anhydrous sulphide of bis- 
muth, often containing small quantities 
of Fe and Cu. The following are analy- 
ses of Cornish specimens : — 

Bismuth ... 72-49 ... 78-00 ... 68-63 

Iron 3-70 ... 1-04 ... 2-90 

Copper 3-81 ... 2*42 ... 2-98 

Sulphur ... 20-00 ... 18-42 ... 19*33 

Silica — ... — ... 5-01 

Totals... 100-00 ... 99-88 ... 9875 
A. and c are by Warrington, b. is by 
Bammelsberg. 

With bismuth 8074, and sulphur 19*26 i 
(BI - 206), the formula will be Bi|S,. I 



Lot, Botallack ; Huel Cock; Levant; 
Balleswidden ; Dolcoath ; East Pool, 
in quartz; Pednandrea, some of the 
prisms macled at one end and pointed 
at the other so as to bear some re- 
semblance to a pin; Huel Herland; 
Huel Spamon ; Fowey Consols ; Lanes- 
cot ; St. Columb, in stream works, as 
water-worn pebbles, like stream tin; 
Huel Arthur, Calstock; G^rge and 
Charlotte mines, with childrenite: 
Great Dowgas ; Devon and Cornwall 
United Mines, Devon, in fine crystals ; 
Ivy Tor mine, near Okehampton ; also 
Norway, Sweden, Germany, &c. 

Ohs, It may be distinguished from all 
similar minerals which occur in Devon 
or Cornwall by the white precipitate 
which falls from its solution in HNO3 on 
the addition of water. It usually occurs 
in veins or cavities (** vugs'*) in qiuirtz, 
slate, or granite. 

Fig. 98 is a prism ; Fig. 99 a section of 
the same. 

AngUs, MM = 91' 00' 
Ma 134 30 

ba 90 00 

Bisulphuret of Copper. See Covelline* 

Bisulphuret of Iron. See Pyrites and 
Marcasite. 

Bitter Spar. See Dolomite. 

BITUMEN. 

Asphaltum. Mineral Pitch. Amor- 
phous, brittle, sectile, or plastic ; frac- 
ture conchoidal or hackly; opaque; 
lustre resinous, brilliant to glimmenng ; 
brownish-black or velvet-black; streak 
greyish; H. to 2-0, G. 1-1*2; frictio- 
electric. 

Var, 1. Naphtha includes the fluid 
varieties. 

2. Petroleum. Rather thicker than 
common tar, but hardens by keeping; 
has a bituminous odour; is soluble in 
ether and alcohol, probably a mixture of 
naphtha and asphaltuuL 

3. Elaterite. Elastic and flexible, like 
caoutchouc. 

4. Asphaltum. Solid ; fracture con- 
choidal ; almost entirely soluble in ether. 

B., eki. All bum with a bright smoky 
flame. Asphaltum melts at about 100 
C, and when burnt leaves a small quan- 
tity of incombustible ash. 

Comp. All are hydro-carbons of very 
uncertain and variable composition. 
Asphaltum contains from 1*0 to 12-0 per 
cent, of oxygen and nitrogen. 

Loc. Petroleum.— Huel Unity and 
Huel Jewell, Gwennap ; Carharrack 
Mine, St. Day ; North Treskerby, Red- 
ruth ; Chudleigh, Devon. 

Asphaltum.— Poldice Mine, coating 
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quarts ; Carharrack ; South Huel Towan ; 
Cook's Kitchen ; North Treskerby ; Great 
HuelCrofty; North Roskear; also Derby- 
shire, and other parts of England ; Scot- 
land, Germany, Greece, West Indies, &c. 
Obt. It is probable that the above 
minerals are distinot species, and not 
mere varieties. 
Black Copper. See Melaconite. 
Black Hematite. See Psilomelane. 
Black Jack. See Blende. 
Black Lead. See Graphite. 
Black Sulphuret of Silver. See Ar- 
gentite. 

BLEINIEBITE. 
[Bindheimite.] Amorphous, reniform, 
■talaciitio, spheroidal, investing ; com- 
pact, with curved lamellar structure, or 
earthy ; brittle ; translucent to opaque ; 
vitreous, resinous, or dull ; yellow, some- 
times white, ^ey, brown ; streak like 
the colour, usually yellow; H. 21) to 
4-Oj G. 3-9 to 5-0. 

B.t etc. In matrass gives off water 
and becomes darker ; on G fuses at 1 (?) ; 
is readily reduced to a grey, brittle 
globule of antimony and lead, coating 
the charcoal yellow near the assay, and 
white outside the yellow ; sometimes a 
very slight garlic odour ; with soda, 
after long blowing, yields a malleable 
' bead of lead ; soluble in HOI. 

Oomp. Hyarated Antimonate of Lead. 
The following are analyses of Cornish 
specimens : — 

a. b. c d. 

Oxide of an- 
timony ... 42-22 42-44 4670 47*36 
Oxide of lead 47*04 46*68 43*94 4073 
Oxide of iron — — 1*44 

lime — - 1*34 — 

Oxide of ar- 
senic — — trace — 

Water 11*50 1198 6*46 11*91 

Totals ... 100*76 101 10 99*88 100*00 
a. b. and c. were analysed by Heddle, d. 
by Percy, a. and b. were white, c. was 
brown. With antimonic oxide 42*2, oxide 
of lead 46*5, water 11-3, the formula may 

be written PbSbiSHfc or Sb,04Pbo"+ 
30Hj. 

Loc Trevinnick Mine, Endellion, in 
large yellow detached masses, near the 
Bunace ; also on Jamesonite, with anti- 
monite and other ores of antimony ; 
also found in Norway and Siberia. 

Qbs. It appears to be a product of the 
decomposition of Jamesonite. 

BLENDE. 

[Sphalerite. Black Jack.] Cubical, 
in eubes, tetrahedrons, rhombic dode- 



oahedronn, octahedrons, &c.; often 
macled (Figs. 1, 2, 3, 8, 10, 35, 37, 39, 
42, 52, 56], with a highly perfect dode- 
cahedral cleavage; also botryoidal, fi- 
brous, massive, compact, plumose, radi- 
ated, lamellar, or granular ; brittle; 
fracture conchoidal or imeven, but not 
often to be observed; semi-transparent 
to sub-translucent ; lustre sub-metallic, 
adamantine, or resinous; yellow, brown, 
red, black, rarely green or white; streak 
white or light brown ; H. 3.5-4 ; G. 
3*9-4 2; some varieties pyro or friotio- 
electrio. 

Var. Cleiophane is a pure white 
variety; Marmatite and Christophite 
are dark brown or black, and contain 10*0 
per cent (or more) of iron ; Przibramite 
u a variety containing from 1*0 to 5*0 
per cent, of cadmium. It is usually dark 
m colour, and often granular or fibrous. 
B., etc In matrass decrepitates, and 
sometimes changes colour, or yields a 
slight white or yellowish sublimate ; on 
C infusible, or fusible only on thin edges ; 
with borax or soda and a strong heat ex- 
hibits a light green incandescence, and 
deposits an abundant white incrustation, 
which when treated with Co becomes 
green ; soluble in strong HCl or HNO9, 
giving off H«a 

Comp. Anhydrous sulphide of zinc. 
The following are analyses of j Cornish 
specimens: — 

a. b. 

Zinc 68*64 ... 43*00 

Iron 11-96 ... 22*60 

Copper — 0*80 

Sulphur 28*64 ... 31*60 

Silica 076 ... — . 

Totals 100*00 ... 97*80 

a. is by Thomson, b. is from Huel Ann^ 
analysed by Gr6gor. The sp. gr. of a. 
was 4*049, the colour was blackish-brown. 

Foreign specimens yield from 44*6 to 
66 3 of zinc, to 18*2 of iron, 321 to 
33*8 of sulphur. With sulphur 33, and 
zinc 67, the formula will be ZnS. 

Loc. Botallack Mine; €k>onhavem 
Mine, Newlyn ; West Huel Darlington ; 
St. Agnes, in fine crystals (Figs. 37, 39» 
&c.); Huel Sperries ; Nanglles; Hue! 
Yor ; Huel Rose ; Huel Penrose ; Lanes- 
cot ; Huel Brothers, Calstock ; Par Con- 
sols ; Huel Crofty; Huel Unity, white, 
mammillated, and fibrous; Fowey Con- 
sols, fibrous, white, and transparent (Cle- 
iophane), and cadmiferous ; Landkey, near 
Barnstaple; Beeralston; Tamar Mines; 
Hennock; Comberoartin- Huel Betsy 
and Huel Friendship, Tavistock: and 
many other localities in Cornwall and 
Devon. 
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BLOODSTONE. 



BLOWPIPE. 



Obt. Bj oxidation it sometimei geti 
covered with a coating of Gk)Blarite. 
Blende often accompanies ores of lead, 
tin, and copper, and is usually considered 
a good sign. Hence the expression, 
"Jack rides a good horse." 

Angles, 

a a = 90" (Xy o a = 125* 16' 

dd 120 00 ma 154 46 

o o 109 28 mo 150 30 

oo' 70 32 

Blistered Copper Ore. See Ohalcopy- 
rite. 

Bloodstone. See Calcedony (Helio- 
trope.) 

Blowpipe. An instrument used for 
the purpose of directing the flame of a 
lamp or candle so as to concentrate its 
power. It is much used in testing 
minerals. The complete blowpipe or 
pyrognostic examination of a mmeral 
consists of eight or more distinct opera- 
tions, but some of these may usually be 
omitted with advantage. The operations 
are as follows :— 

Ist. Heating the assay in a small tube 
of hard glass, sealed at one end, and 
known as an "ignition tube," "closed 
tube," or "matrass." The matrass 
should be two or three inches long, 
and from one-eighth to one-quarter indi 
in diameter. It must be clean and dry. 
A spirit lamp is the best source of heat 
for this experiment, and the assay should 
be heated gradually, the better to see 
the changes produced; at the close of 
the operation the flame may be urged 
with the blowpipe if no change, or but 
little, has been already effected/ The 
changes to be looked for are — 
a., changes of colour; 
b., decrepitation; 

c, deposition of moisture, or a sub- 
limate, on the cool part of the 
tube; 
d., the evolution of a vapour or 
peculiar odour. 

2nd. A fragment of the substance to 
be examined is placed in a tube about 
six inches long, open at both ends, the 
tube being held in an inclined position 
over the flame. As before, the flame 
may be urged by the blowpipe towards 
the close of the experiment. The effects 
to be noted are the same as in the first 
instance, but the sublimates will some- 
times be different, and the odours more 
distinct. 

3rd. A little of the coarsely-powdered 
assay is placed in a small cavity scooped 
on the surface of a piece of charcoal with 
a penknife. The flame of a candle or of 
an oil lamp is then directed upon the 



usug 
The 



assay by menns of the blowpip 
the "oxidising flame" ("OB 
effects to be observed are — 
a., degree of fusibility; 
b., evolution of vapour or odour ; 
c, deposition of an incrustation on 
the cool part of the charcoal 
support; 
d., reduction to a bead of metal ; 
e., non-volatile residue; 
f., tinging of the tip of the flame. 

4th. If the non-volatile residue is 
white, a drop of a strong solution of 
Cobaltic nitrate ("Co'') should be 
dropped ui>on it, and the mass again 
heated, noting the tint produced by this 
treatment. 

5tb. If the residue be any colour other 
than white it should be mixed with a 
little dry carbonate of. soda ("soda") 
and heated strongly, using the reducing 
flame" ("RF"). In some very obstinate 
cases a little borax or cyanide of potas- 
sium may be mixed with the soda with 
advantage. The result to be looked for 
is the production of a bead of metaL If 
the portions of reduced metal be very 
small they may escape observation ; in 
this case the portion of charcoal round 
the assay should be cut out, ground up 
with water in a small mortar, and the 
light carbon and soluble soda washed 
away. Any shining particles of metal 
will then be easily detected. 

6th. Make a small loop in the end of a 
piece of platinum wire, heat it in the 
flame of the spirit lamp, dip it into pow- 
dered borax, hold it again in the flame 
until the borax has melted into a clear 
glassy bead, add to it a very little of the 
powder of the substance to be tested 
heat it again, in the OF first, then BF 
if no distinct colour is produced, take a 
little more of the assay and repeat the 
operation, several times if necessary. 

7th. Brcpeat the sixth experiment, 
using a bead of microcosmic salt 
(" micro.") instead of the borax. 

8th. Hold a fragment of the substance 
under examination with a pair of plati- 
num-pointed forceps, and direct the tip 
of the OF upon it. Observe any change 
of tint that may be produced in the 
flame, and also the degree of fusibilitv 
(see " Scale of Fusibili^ "), if the speci- 
men be fusible. 

In the absence of platinum forceps, a 
piece of platinum wire tightly twisted 
round the specimen will sometimes suf- 
fice. The eighth operation is of greatest 
use in the absence of such substances as 
give sublimates in the matrass or open 
tube, incrustations on charcoal, and 
coloured beads with micro, and borax (see 
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operationi 1 to 7). When luoh results 
luire been observed in the first seven 
operations the eighth should be omitted, 
or the platinum will be injured. 

An assay piece the sixe of a mustard 
■eed will generally be sufficient, and 
will be more manageable than a larger 
piece. For .the detection of substances 
present in small quantity, however, it 
will be sometimes necessary to take a 
laiger piece. 

The results of each operation should 
be oaref uUy compared with the blowpipe 
tables in the first part of the book. 

Blue Copper. See Covelline and Ches- 
sylite. 

Blue Iron Earth. See Vivianite. 

Blue John. A Derbyshire name for 
Fluor. 

Blue Lead. See Galena. 

Blue Malachite. See Chessylite. 

Bog Iron Ore. See Limonite. 

Bog Manganese. See Wad. 

Borate. A compound of Boric an]iy- 
dride with a metallic oxide; or Boric 
acid in which the hydrogen has been 
replaced by a metal. 

Borax. Borate of Soda. It is much 
nsed in the blowpipe examination of 
minerals. 

Bomite. See Erubesdte. 

Botallackite. See Atacamite. 

Botryoidal. Like a bunch of grapes. 
Malachite and Blistered Copper Ore are 
examples of botryoidal minerals. When 
the rounded prominences are larger and 
less distinctly separated, the mineral is 
mammillate; when the prominences are 
very irregular in size, and the larger 
ones themselves broken up by smaller 
prominences, the specimen is said to be 
reniform; when almost spherical, the 
term globular is used. 

BOURNONITB, 

pSndellionite.] Bhombic ; usually in 
modified prisms, like Figs. 120 and 123, 
or macles, like Fig. 121 ; also massive, 
granuliur, compact, investing, or disse- 
minate ; brittle ; fracture sub-conchoidal 
or uneven; opaque; lustre metallic, 
brilliant ; steel grey to blackish-lead 
grey ; streak the same ; H. 2*5-3 ; G. 
57-6-9. 

Far. Wheel ore and cog-wheel ore 
are names applied to finely macied 
yarieties, somewhat like Fig. 121. 

S.^ete, In matrass decrepitates and 
yields a dark red sublimate ; m the open 
tube gives a sulphurous odour and a 
white sublimate of oxide of antimony; 
on C fuses at 1, and gives a white coat- 
ing, and afterwards a yellow one nearer 
the assay ; bv alternately making use of 
the O F and B F a bead of Cu is pro- 



duced, more readily on the addition of a 
little soda ; decomposed by HNOs, which 
f<»ins a blue solution, and leaves a resi- 
due of sulphur, antimony, and lead. 

Comp. Anhydrous siuphide of lead, 
copper, and antimony. 

Tne following are analyses of Cornish 
specimens :— 

Antimony ... 2423 28*50 26'30 25*00 

Lead 4262 39*00 40*80 41*00 

Copper 12*80 13*50 12*70 13 00 

Iron 120 1*00 — 1*00 

Sulphur 17-00 16*00 20*30 20*00 

Totals 97*85 98 00 100*10 100*00 

a. was a specimen from Endellion, 
analysed by Hatchett ; b. from Nansloe, 
by Klaproth; c. and d. were Cornish 
specimens, analysed by Field and Smith- 
son. 

With antimony 24*8, lead 42*4, copper 
12*9, and sulphur 19*9, the formula will 
be SbPbCuSs or Sb^bs"j (CujS,). 

Loc. Huel Boys, Endellion (Figs. 120, 
123), where it was first discovered by 
Count Boumon ; St. Merryn, Padstow ; 
Nansloe, Helston ; Budock Yean, near 
Falmouth, crystallised, compact, and mas- 
sive ; Herodsfoot, in crystals, like fig. 
121, in simple crystals, like Fig. 120, 
fillmg hollow crystals of galena, accom- 
panied with Barytes, Fahlerz, and hacked 
quartz, or massive; Beeralstone; also 
France, Germany, Itai/, Mexico, Chilly 
Peru, &c. 

Obs. It is usually associated with an- 
timonite, jamesonite, galena, chalcopy- 
rite, and chalybite. 

MM = 93* 40' O o = 136* 17' 
Mb 136 50 Ou 146 45 
Oa 9000 Oy 127 20 

Ob 90 00 ab 90 00 

On 138 06 ef 118 04 
Ox 154 27 eb 154 52 
Bovey Coal. See Coal 
BraohydiagonaL The shorter lateral 

axis of crystals in the rhombic system is 

so called; also a cleavage plane parallel 

to this and the principal axes. 
Brass Ore. An intimate mixture of 

Blende and Chalcopyrite, found at some 

mines in ComwalL 

BRAUNITE. 

Tetragonal, the pyramid scarcely dif- 
fering from Fig 1 ; often in macles of 
three ; also massive, brittle ; fracture 
uneven ; opaque ; lustre sub-metallic ; 
colour dark brownish-black ; streak the 
same ; H.6-6*5 ; G. 47 to 4*82. 

B.f etc. In matrass no change; on 
infusible ; with soda, borax, or micro. 
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BRECCIA. 



BROOKITE. 



rivet Mn reactions ; the powder soluble 
in warm HCl with evolution of 01, some- 
times a little gelatinous silica is left un- 
dissolved. 

Comp. Anhydrous ^roto-peroxide of 
manganese with some nlicate of manga- 
nese. No analysis of a British specimen 
is 00 record. Foreign specimens yield 
from 80 to 87 per cent, of protoxide of 
manganese, 8 to 10 per cent, of oxygen, 
and 8*0 per cent, of silica. With oxide 
of manganese 82 '1, oxygen 9*3, and silica 

8*6, the formula may be 4Mn3+Si Oj or 
MnO+3Mn,08+MnSi04. 

Loc, It is said to have been found in 
the manganese min<^s near Launceston ; 
found in Piedmont, Germany, and Nor- 
way, Elba, India, &c. 

Breccia. A mass of angular fragments 
of rock, cemented together by some other 
material 

Brick Bed Copper Ore. See Cuprite 
(Tile Ore). 

Bright White Cobalt. See Cobaltite. 

Brittle. Easily broken. On attempt- 
ing to cut a brittle mineral the fragments 
usually fly in powder from the edge of 
the kmf e with some considerable degree 
of force. 

BROCHANTITE. 

[Warringtonite.] Bhombic ; in tabu- 
lar or short prismatic crystals, vertically 
striated, and in appearance somewhat 
like Fig. 189, but shorter ; cleavage per- 
fect, parallel to O; also in acicular 
groups or drusy crusts; or massive, 
reniform, columnar; brittle; fracture 
conchoidal; transparent to translucent; 
lustre vitreous, pearly on cleavage plane; 
emerald green to blackish-green ; streak 
bright green; H. 3 to 4; G. 37 
to 3-9, 

Var, Brochantite, crystals vertically 
striated; H. 3'6.4; G. 378-3 9. War- 
ringtonite occurs in non-striated crystals, 
in form like a doubly curving wedge ; 
paler green than ordinary brochantite; 
H. 3-3-6; G. 3-39-3-47. Woodwardite 
may also belong here, but is described 
under Langite. 

B,, etc In matrass yields water with 
an acid reaction and turns black ; on C 
fuses and yields a bead of Cu, with soda 
gives the reaction for sulphuric acid ; 
insoluble in water, soluble in HCl, the 
solution yields an abundant white preci- 
pitate with solution of Ba CI. 

Comp. Hydrated cupric sulphate. 
The following are recent analyses of 
Cornish specimens :— 



a. b. 0. 
Sulphuric anhy- 
dride « 17 2 18-93 1673 

Oxide of copper 68'8 68-27 68*24 
Oxides of iron 

and zinc l-Q — — 

Lime 08 — — 

Water 132 1222 1464 

Insoluble matter — 0'68 — 

Totals lOl'O 100-00 99-61 

a. is by Pisani, b. by Warrington, c. by 
Maskelyne. 

With sulphuric anhydride 19*9, oxide 
of copper 69-0, and water 11*1, the for- 
mula may be 7Cu 28 5H] or S|04Cuo"]+ 
50uHo,. 

Loc Several specimens, both of Bro- 
chantite and Warringtonite, have been 
found in Cornwall; it also occurs in 
Cumberland, Germany, Ural, Mexico, 
Chili, &c. 

Bronzite. See Diallage. 

BROOKITB. 

Bhombic; crystals usually more or 
less tabular, like Fig. 147, and striated, 
dull, or uneven; cleavage macrodiagonal, 
sometimes distinct ; brittle ; fracture con- 
choidal or uneven ; translucent to 
opaque ; lustre adamantine or sub-metal- 
lic ; reddish or yellowish-brown ; streak 
yellow or white ; H. 6-5-6 ; G. 4 to 4*2. 

B. , etc. In matrass unchanged ; on 
infusible ; with micro, a brownish-yellow 
glass, &c., like anatase ; insoluble in 
HCl or HNO3. If the powdered mineral 
be fused with potash on Pt foil, dis- 
solved in HCl, and the solution boiled 
with metallic tin, it becomes violet, and 
red on dilution with water. 

Comp, ' Titanic anhydride, Ti or TiO|, 
like anatase and rutile No analysis of 
a British specimen is on record. Foreign 
specimens contain from 94 to 99 per cent, 
of TiOa, the rest being peroxide of iron, 
alumina, or water. 

Loc, Virtuous Lady Mine, in micro- 
scopic crystals, embedded in chalybite, 
with chlorite and anatase ;''alsoJWales. 
France, Switzerland, Sicily, United 
States, &0. 

Obt. Titanic anhydride is trimor^ 
phous, being pyramidal in anatase and 
rutile, but with different parameters; 
and rhombic in brookite. The face b is 
usually striated parallel to its intersec* 
tion with M. 

Angles, 

MM' = 80" 10' b« = 104' 06' 

Mb 139 55 be 112.12 
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Brown Hematite ; Brown Iron Ore ; 
Brown Ochro. See limonite. 
Brown Lead Ore. See Pvromorphite. 
Brown Spar. See Dolomite. 
Buntkupferz. See Erubesoite. 

0. 

Cairngorm. See Quartz. 
CALAMINE, 

[Smitbsonite (Dana).] Hexagonal; in 
obtuse rhombobedrons, often curved ; 
sometimes tabular; perfect rbombobe- 
dral cleavage; crystals usually indistinct; 
often compact, with the appearance of 
chalcedony ; reniform, botryoidal, fi- 
brous, stalactitic, investing; cellular, 
granidar, earthy, friable ; brittle ; frac- 
ture conchoidal or uneven ; transparent 
to opaque; vitreous, pearly, or dull; 
colourless, but more frequently white, or 
various shades of green, yellow, grey, or 
brown ; stroak white or slightly coloured ; 
H. 5 ; G. 4.4'6. 

jB., €U, In matrass sometimes decre- 
pitates and loses colour ; on C infusible : 
moistened with Go and again heated 
turns green on cooling; with soda pelds 
an abundant white coating of oxide of 
zinc, which becomes groen when treated 
with Co; when cadmium is prosent a 
brown coating is also formed; soluble 
with effervescence in HCL 

Comp, Anhydrous carbonate of zinc. 
No analysis of a specimen from Cornwall 
or Devonshiro has been made, but a spe- 
cimen from Somersetshire yielded — 
Oxide of zinc 64*8, carbonic anhydride 
35*2, which agroes exactly with the for- 
mulas ZnC or ZnCO} or COZno". Some 
foreign varieties contain as much as 53*0 
per cent, of carbonate of iron, or 15*0 
per cent, of carbonate of manganese. 

Loc Huel Mary, Lelant ; Fowey Con- 
sols ; Great St. George Mine ; also Somer- 
setshire, Derbyshire, Cumberland, Wales, 
Scotland, Ireland, Belgium, France, 
Spain, Italy, Germany, Hungary, Sibe- 
ria, United States, &c. 

Obt, It commonly occurs in limestone 
rocks, associated with galena and blende. 

Calcareous Iron Ore. See Chalybite. 

Calcareous Spar. See Calcite. 

Calcareous Uran Mica. See Autunite. 

CALCEDONY. 

Calcedonio Quartz; amorphous; bo- 
tryoidal, stalactitic, nodular, concre- 
tionary, or lining cavities in quartz or 
other rocks : brittle ; fracture flat con- 
ahoidal or splintery ; semi-transparent to 
opaque ; resinous or waxy ; shining, 
puameriBg; white^ grey, yellow, red, 



brown, green, blue, black ; often clouded, 
striped, or mottled ; streak white : H. 
6-6*5 ; G. 2*6 

Var, 1. Calcedony {nroper; usually 
stalactitic or botryoidal ; often veiy deli* 
cate tints. 

2. Camelian; reddish or brownish, 
pale or deep in tint. 

3. Chrysoprase ; apple-green ; the co- 
lour due to oxide of nickel, from 0*4 to 
1*0 per cent. 

4. Prase; translucent and dull leek- 
green. The name is also applied to 
hyaline quarts when of the same tint. 

5. Plasma; sub-traoslucent : bright 
green, sometimes dotted with wnite. 

6. Heliotro^ or bloodstone is the 
same, dotted with red. The green is often 
duller in heliotrope. 

7. Agate is a variegated caloedttny ; 
the colours in bands or clouds. 

8. Moss-agate or Mocha-stone, the 
same, but the. markings are dendritic or 
moss-like. 

9. Onyx is a banded agate, the bands 
even and distinctly separated. In fortifi- 
cation agate the bands are in angular 
lines, something like the ground plan of 
a fortification. 

10. Sardonyx is the same, but some of 
the layers are like camelian. 

11. Agate Jasper is a jasper with vein- 
ings or markings of calcedony. 

12. Siliceous sinter is an irregularly 
cellular calcedonio (]^uartz depositea 
from waters holding silicates in solution. 

13. Flint is like Calcedony, but nearly 
opaque, and of duller tints ; usually 
grey, smoky-brown; or brownish-black; 
the exterior is usually white, from a 
thin coating of silicate of lime ; lustre 
glimmering; fracture deep conchoidaL 
Thin splmters often exnibit cranio 
markings when viewed by transmitted 
light. 

14. Homstone, like flinty but more 
brittle, and the nucture splmtery. 

15. Basanite, Lydian Stone, Touch- 
stone; velvet-black; compact, and the 
fracture not splintery. It is often slightly 
laminated. 

16. Jasper. It is opaque"; yellow, red, 
brown, dirty-green, greyish-blue, brown- 
ish-black; striped; the colour is gener- 
ally due to oxide of iron. It is usually 
accounted a separate sub-species, and is 
described as such. 

17. Beekite is a oalcedonic pseudo- 
morph, after various species of coraL It 
often contains some of the original car- 
bonate of lime. 

B., etc In matrass sometimes changes 
colour, and usually yields a little water ; 
on C alone infusible; with sodadissolveft. 
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readilj witb effervescenoe to a dear 
glass, of a colour like that of the assay ; 
soluble in borax, with generally a Fe 
reaction ; insoluble in micro. ; insoluble 
in acids ; slightly soluble in KHO. After 
strong heating has a sp. gr. of 2*2. 

Comp, Silicic anhydride or siUoa, 
SiOa, like hyaline quartz usually con- 
tains some oxide of iron, nickel, or man- 
ganese, and a little water. A grey cal- 
oedony from Hungary afforded— Silica 
98*97, peroxide of iron 53, carbonate of 
lime 0^2. A clear red camelian yielded 
0*5 of peroxide of iron. An apple-green 
ohrysoprase from Silesia yielded I'O per 
cent of oxide of nickeL 

Loc a. Calcedony.— Trerascus Mine, 
Gwinear; Ponsanooth, in greenstone; 
North Pool and Pednandrea, with cassi- 
terite, rery beautiful specimens, white, 
pale yellow, grey, brown, olue, black, soma 
with apearhr grey enamel or incrustation ; 
Dolcoath ; Eaist Fool ; BotalUick; Boscas- 
well; Balleswidden, and most of the St. 
Just mines : Goonhilly Downs ; Lanescot ; 
Huel Maudlin; Beeralstone; Havtor; 
near Sidmouth ; near Beer ; Blackdown- 
hills; Torcmay; Broadhembury and 
Whitstone jEHts, pseudomorphous after 
coral (Beekite) ; in rhomboids and six- 
sided plates, pseudo. after calcite and 
dolomite, at St. Just and North Boskear ; 
in tabular crystals, pseudo. after barytes, 
in fine specimens at Herodsfoot and 
Huel Mary : after calcite and datholite 
at Haytor (Haytorite) and North Bos- 
kear. 

b. Flint. Orleigh Oourt, near Bide- 
ford, with chert, green earth, and hema- 
tite forming a breccia ; Dunscombe-hill, 
near Sidmouth, Blackdown-hills, and 
other localiifeies in Devonshire, not rolled ; 
Bransoomb cliff; White cliff, near Chard ; 
Buckland Brewers ; Haldon ; Tregoning- 
hill and Trewavas, chipped; vorlas, 
Ludgyan ; Marazion beach ; Looe Bar, 
Portreath, and most of the beaches of 
Cornwall, and the Scilly Isles. 

c. Agate. Cam Brea-hill, south-east 
side; Huel Spamon, Looe Bar, and near 
Gweek (fortification); Budleigh Salter- 
ton, in a bed of rolled pebbles; Haytor ; 
Ma^ Church, Kynance, &c. 

d. Prase. North Boskear, in white 
quartz ; Garras Mine, near Truro. 

e. Camelian. Blackdown-hills, Devon. 

f. Homstone. — East Tamar; Beeral- 
stone, pseudomorphous after fluor : Pen- 
mare Point; Herodsfoot ; Orlei|^ Court; 
White diff ; Bransoomb cliff ; Haldon. 

CALCmL 

'Calo Spar.] Hexagonal; in rhombo- 
three and six-sided prisms» 



with trihedral summits; in scalenohe- 
drons ; in hexagonal plates, lens-shaped 
crystals, &c., see Figs. 188, 195, 197, 
200, 201, 217, 218, 222, 223, 226, 
227, all of which, with many others, hare 
been observed in ComwaJl or Devon; 
with three highly perfect cleavages, 
forming angles of 105*5 ; also massive, 
compact, ffranular, or lamdlar ; stalac- 
titic, corafioid, fibrous, nodular, &c., or 
pseudomorphous after aragonite, gyp- 
sum, felspar, and other minerals; brit- 
tle; fracture conchoidal, granular, or 
earthy ; transparent to opaque ; lustre 
vitreous to pearly, brilliant to dull; 
colourless, or white, grey, yellow, pink, 
red, green, blue, brown, black, parti- 
coloured ; streak white, or slightly tinged 
like the colour; H. 2*5-3; G. 2 0-2*8. 
strongly doubly refractive when trans- 
parent. 

Var. L A pure transparent variety, 
with very perfect rhombohedral cleavage 
is called Iceland spar or doubly refrac- 
ting spar. 

2. A variety composed of small scalen- 
ohedrons projecting from a mass is called 
dog-tooth spar. 

3. Satin spar ii a fine fibrous variety. 

4. Schiefer spar is lamellar, friable, 
and tender; by some supposed to be 
pseudomorphous after selenite. 

5. Marble is massive and granular. 

6. Limestone is massive and compact. 

7. Stalactite and Stalagmite are varie- 
ties formed by deposits from water con- 
taining Ume in solution. 

8. OoUte is composed of small rounded 
concretions. 

9. Pisolite, of larger concretions. 

10. Swinestone is a variety which emits 
a fostid odour when broken. 

IL Chalk ii an earthy variety, made 
up of fragments of minute shells, 
sponges, &o. 

Many other varieties have received 
distinct names. 

B,^ete, In matrass decrepitates, loses 
colour, or remains unchanged ; on C in- 
fusible, but becomes alkaline, glows, 
colours the flame brick red, especiaUy 
after being moistened with HCl ; with 
soda fuses to a dear mass at first, but 
finally the soda sinks into the charcoal 
and leaves a white infusible mass ; solu- 
ble in borax with effervescence, the bead 
if saturated becomes white and opaque 
on cooUng, freely soluble even in lumps 
with brisk effervescence in dilute HCL 

Comp Anhydrous carbonate of cal- 
cium, out often containing a consider- 
able percentage of the carbonates of iron, 
magnesia, or manganese. No analysis 
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of a specimen from Cornwall or Devon b 
known to the author. With lime 56*0, 
and carbonic anhydride 44*0, the formula 

will be CaC or Ca COs or COCao". 

Loc a. Galcite. Botallack,HuelOwlei, 
and other St. Just mines, in pale pink 
crystals, like Figs. 200 and 223, and other 
forms; Huel Towan; Huel Penrose, 
near Helston, in pink masses; Binner 
Down ; Cadgwith, in large plates and 
thick veins ; Eynance, Lizard Point, and 
other parts of fche Lizard district, often 
in reins; West Huel Grambler, dog- 
tooth spar in masses of quartz and com- 
pact fluor, and in skeleton crystals; 
Huel Buller; North Boskear; Pol- 
'* Garras ; Huel Mary Ann, Men- 



eniot; Huel Alfred; Tintagel, Bos- 
oastle, and Delabole ; Beeralstone and 
Beerferris, in beautiful pale lilac rhom- 
bohedrons ; Huel Friendship ; Babbi- 
combe Bay ; Combemartin ; Teignmouth 
and Torquay, and many other localities; 
in fissures on the coast; many mines 
near Liskeard, in fine crystals ; in quar- 
ries near Beerhead (Beerstone), with 
green earth, crystals with brilliant facets, 
also massive and compact ; at Exeter, in 
an amygdaloidal rock; Plymouth, in 
▼ery fine scalenohedrons and other crys- 
tals, like Fiff. 222, in cavities in the 
limestone rocks ; and many other locali- 
ties in the two counties. 

b. SchieferSpar. Plymouth, Delabole, 
Tintagel, with quartz and albite ; Pol- 
gooth ; North Boskear ; Botallack ; Beer- 
alstone; also Derbyshire, Cumberland, 
and many other parts of England ; Wales, 
Scotland, L[«land, and most other 
oountiies. 

Obt, Oalcite may be distinguished 
from aragonite by its crystalline form, 
cleavage, inferior hardness, and sp. sr., 
and try its not falling to pieces when 
heatecl in a matrass. Low hexagonal 
prisms, lens-shaped crystals, and tabular 
forms are said to prevail in Devon and 
ComwalL Some of the masses of the 
pure transparent variety from Iceland 
(Iceland Spar) are very large. A 
■ingle cleavage rhombohedron has been 
observed, more than six yards in 
length and three yards high (Dana, Syst. 
Min., 1868, p. 679). Chalk, marble, lime- 
stone, and oolite are rather rocks than 
minerals. Calcite passes into dolomite 
from the presence of MgCOs, chalybite 
through FeCOs, calamine through ZnCOs. 
Above 75 different faces have been de- 
scribed, indudioff 41 distinct rhombohe- 
dions, 85 scalenohedrons, and seven hex- 
agonal pyramids. 



Angles. 

B R = 105* SC o = W Oy 

cc' 120 00 eg 116 15 

gg 134 57 rr 144 20 

Cann. See Fluor. 

Capillary. Hairlike, in fine fibres, like 
" acicular," but not straight. 

Capillary Pyrites. See Millerite. 

Capillary Red Oxide of Copper. See 
Cuprite (Chalcotrichite). 

Carbonate. A compound of a metallie 
oxide with carbonic anhydride, or car- 
bonic acid in which the hydrogen is dis- 
£ laced by a metal The mineral car- 
onates have a hardness not exceeding 
5, so that they will not strike fire with 
steel, nor scratch glass. The anhydrous 
carbonates crvstaUize in the hexagonal 
system, and cleave into rhombs witii an 
angle of 105** or nearly; rhombic with 
prisms of 120* and 60* : or oblique with 
prisms of 105* and 76 \ The lustre is 
vitreous or pearly, colours very varied. 
They are the typical spars. The hydrous 
carbonates vary much in crystallization. 
All the mineral carbonates when pow- 
dered effervesce in strong and warm 
HCL Some effervesce brisklyeven in a 
lump with dilute and cold HCL The 
carbonates found in the two counties 
are : — 

CaleUe^ CenutiU, 

Dolomite^ CromfordUe^ 

Chalybite, DiaUogUe, 

Calamine, Malachite, 

Aragonite, Cheuylite. 

The first eight are anhydrous, the last 
two are hydrous. 

Carbonate of Copper. See Malachite 
and Chessylite. 

Carbonate of Iron. See Chalybite. 

Carbonate of Lead. See Cerussite. 

Carbonate of lime. See Caldte and 
Aragonite. 

Carbonate of lime and Magnesia. See 
Dolomite. 

Carbonate of Manganese. See Diallo^ 
gite. 

Carbonate of Zinc. See Calamine. 

CameUan. See Chalcedony. 

CASSITEBITB. 

[Oxide of Tin. Tin-stone.] Pyramidal, 
like Figs. 61 to 71 and Fitr. 77 ; crystals 
often imperfect and usually macled, with 
some faces striated, rough, or uneven ; also 
in rolled fragments, or Dotryoidal with 
radiated concentric structure; massive, 
disseminated ; psftudomorphous after fel- 
spar, &C. ; brittle ; fracture uneven or gra- 
nular ; semi-transparenttoopaque ; lustre 
resinous; sub-metallic or adamantine; 
sometimes colourless, but umially ffrer, 
yellow, brown, or black; streak lignt 



Digitized by VjOOQIC 



^4 



CASSITEBITE. 



CASSITEBITE, 



brown or greyish-white j H. 6-7; G. 
6*8-7; some varietiet with much iron 
6-45. 

Far. L Di(tmond-tin ii a miner*i term 
for crystals when of considerable sise ; 

2. Sparable-tin occurs in small acute 
pyramids, almost acioular, like Figs. 
65.66. 

3. Rosin-tin is reddish or yellowish, 
and semi-transparent. 

4. Wood-tin or Fibrous-tin has a con- 
centric fibrous structure, colour rarious 
altematinff shades of brown. 

5. Toad's Eye Tin is a variety of 
wood tin, occurring in small spherical 
masses embedded in tin of a darker or 
lighter tint. 

6. Stream-tin is found in rounded 
masses, as if waterwom, in many of the 
river grarels of Cornwall and Devon. 

. 7. Mine-tin is that which occurs dis- 
•eminated through, or in reins traversing, 
granite or clay slate. 

B,^ete. In matrass unchanged, or de- 
crepitates only; on C the same, loses 
colour, or is reduced where it touches the 
charcoal ; with soda and KOv is readily 
reduced to a white malleable bead of Sn 
in B F ; insoluble in HOI, HNOs, or 
Aqua Begia. 

Comp, Anhydrous stannic oxide, with 
cometunes as much as 10 per cent, of 
the oxides of iron or manganese. 

The following are analyses of Oomish 
•pedmens: — 

Oxide of tin ... 98*93 96*26 91*0 94*5 
Peroxide of iron 

& manganese 0*32 3*40 9*0 1*5 

SlUca 075 076 — 1*0 

AlgyniTi^. — — — 3*0 

Totals ... 100*00 100*41 100*0 100^ 
a. was a specimen from Altamun, ana- 
Wsed by ^aproth ; b. was analysed by 
Thomson, c by Vauquelin (the sp. gr. 
was 6*45), and d. by Johns. 
With tin 78*67 and oxygen 21*33 the 

formula will be Sn or SnO^. 

The following percentages of metallic 
tin were obtained by means of a charcoal 
crudble and blast furnace, by Klaproth, 
Yi«.:— 
light brown aoicular 

crystals 75 per cent. 

Grey crystals from St. 

Agnes 74 do. 

Wood-tin 73 do. 

Stream-tin from La- 
dock 76 do. 

Stream-tin from Altar- 
nun 76 do. 

Fran which it appears that the stream- 



tin b even more pure than the grey or 
light brown cryntaU from the mines. 

Loe, a. Fine crystals have bemi obtained 
from Botallack, Hael Owles, and othei 
St. Just mines ^ig. 65) ; the cliffs north 
of St. Just ; Wherry Mine, near Pen- 
sance, in the cavities of a chloritio con- 
glomerate, cemented with amorphous 
cassiterite ; St. Michael's Mount, in the 
joints of the granite, with schorl, fluor, 
wolfram, and occasionally topaz, garnet, 
and beryl ; Huel Providence and other 
mines near St. Ives and Lelant; Great 
Work, HuelVor,HuelMetal,GreatHuel 
Fortune, and other mines in Breage ; East 
Huel Lovell, Trumpet Consols, and other 
Wendron mines ; Huel Tremayne, and 
other Gwinear mines, in large mades 

grigs. 69 and 70); Dolcoath. and other 
ambome mines (Figs. 65, 66); Belistlan 
(Fig. 62); East Pool ; Huel Uny; Pednan- 
drea (Figs. 61, 62, and other forms, some- 
times associated with chalcedony); the 
Unitedand other minesinGwennap ; 1^- 
vaunance, Polberrow Consols, Huel Tow- 
an, Huel Pye, Pell Mine (Figs. 61, 62), 
Huel Kit^, and most of the St. Agnes 
mines; Cligga Head; Beam Stune, 
Polgooth, Stenna Gwynn, Goonbarrow, 
Minear Downs, and other mines near St. 
Austell ; Burthy Mine, St. Bnoder, in 



small black crvstals (Fig. 61) with native 
copper; Huel Maudlin (fig. 6^), Kit 
Hill, Gallington, in fine black crsrstals ; 



Drakewalls; Asbburton; Birch' Tor; 
Yeoland Consols ; Buckland Monacho- 
lum ; Huel Sidney. Plvmpton ; Bix Hill, 
near Tavistock ; Chagford in granite at 
the Morley day works; Plympton; in 
the gnuuteof Dartmoor; as well as other 
places in Devonshire. 

b. Sparable-tin (Figs. 65, 66) has been 
found m fine crystals at Dolcoath ; Huel 
Uny; Pednandrea; Huel Park, St 
Aspes : Huel Owles, St. Just ^ and many 
other mines; in the gramte of St. 
Michael's Mount, &c. 

0. Wood-tin has occurred at Polberrow 
Consols ; Sancreed, in thick mam milL^ . 
concretions capping quarts ; Hnel Garth, 
near Pensance ; Great Huel Yor, Breage ; 
and manv of the Cornish stream works. 

d. Toad'sEyeTinhasbeenfoundinlarge 
masses at Trefipcurthy Moor and Gavrig- 
gan, embedded in quartz. 

e. Stream-tin has been fouod in Camon 
and other branches of Falmouth Har- 
bour, in large quantities ; also at Gwen- 
nap ; Trewarda, Eenwyn ; Ladock ; Al- 
tamun; Lnxulian; Lanlivery; Fore 
Moors, St. Columb; Bodmin Moor; Tre- 
sowes, near Ashton in Breage ; St. Bu- 
ry an ; Holm Bridge, three miles N.W. 
of Buckf astleigh : Sigf ord and Yamour 
Wood, near usington; Waiven Tor; 
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Monk's Hill, Plaster Down, near Samp- 
nird Spiney ; Axtown ; the Teign, toe 
Bovey, Weat Dart, and many other 
streams in the Western part of Devon- 
shire. Oassiterite has also been found 
in France, Spain, Germany, Sweden, 
Finland, Greenland, the United States, 
Mexico, Ohili, Peru, Sumatra, Banoa, 
Australia, &c 

Large pseudomorphons crystals of oas- 
siterite after felspar occurred formerly 
Inconsiderable abundance at Huel Goates, 
St. Agnes, some were like Fig. 179, but 
more compressed, others were macled. 
Many of the larger crystals "presented 
the curious circumstance of shewing the 
original felspar replaced by oxide of tin 
only about half across longitudinaUy." 
Similar pseudomorohs have been found 
at Gam Brecon, St. Mewan, near St. 
Austell : and also, about ten years ago, 
at Balleswidden, St. Just, by Mr. 
Bichard Pearce. 

The silicate of tin described by J. 
Garby is, perhaps, a pseudomorph after 
fjuartz. Some occurred about I02O as an 
impalpable powder, or compact; yellow- 
ish-grey in Color, and composed of 53*0 
per cent, of oxide of tin and 46 per cent, 
of silica. According to Mr. J. Michell, 
some of the " silicate of tin was in hex- 
agonal prisms, much like quartz, but 
with the summits always wanting.** 

Obt. The English crystals of oassi- 
terite axe ususdly small and bright; 
foreign crystals are often laige and duU. 
Mosi of the tin stream works have 
yielded small quantities of gold from 
time to time. Wood-tin is said by 
Messrs. Greg and Lettsom to have been 
found about the year 1858 ** in walls by 
the roadside, in fragments nearly as 
laige as a man's head, the surface water- 
worn frequently, and often exhibiting 
that peculiar distribution of colour in 
superimposed bands of various shades 
of brown and yellow, from which this 
variety derives its trivial name." 

Gassiterite is usually found in veins 
traversing granitic, schistose, or porphy- 
ritic rocks, and associated with quartz, 
fluor, schorl, chlorite, wolfram, mis- 
pidkel, oxides of iron, pyrites, blende, 
and ores of lead and copper. It is 
harder and has a much lighter streak 
than wolfram, and has no cleavage. 
wMch in wolfram is always a well 
marked character. It is much harder 
than blende, and much heavier than 
garnet, schorl, or idocrase. Figs. 61 to 71 
and Fig. 77 are all Gomish and Devon- 
shire forms. Mades are commonly joined 
by the face e ;. the faces 1, k, r, h, M,- 
O are often rough or uneven; s and e 



are sometimes striated parallel to their 
intersections with each other. M is also 
sometimes striated. 
Anglet, 

MM » 90* (KT Mz » 155* Off 

GM 9000 Oz 112 25 

a a 90 00 ss 121 40 

My 119 43 ss' 87 07 

Ms 133 34 kk 163 00 

Mi 157 11 e e' 67 50 

Ml 175 10 zz* 118 18 

Mk 171 30 zz 159 06 

Me 113 15 Mr 168 41 
Ma 135 00 

OELBSTITE. 

[Gelestine.] Bhombic; the crystals 
much resembling those of Barytes and 
Ajiglesite; often in tabular crystals, 
much like Figs. 1^, 131, 132; some 
planes striated or roush; perfect basal 
cleavage parallel to G, less perfect cleav- 
ages parallel to M and M' ; also compact, 
massive, fibrous, granular, earthy ; brit- 
tle; fracture imperfectly conchoidal Qr 
uneven; transparent to translucent; 
vitreous to pearly ; colourless, or white, 
grey, bluisn, or reddish; sometimes 
pleochroic; streak white; H. 3-3*5; G. 
3*8-4 ; pyrophosphoric. 

B.^eie, In matrass often decrepitates; 
on G fuses at 3 to a white pearly bead, 
colouring the flame carmine red, espe*- 
cially after being en>osed to the B F and 
then treated with MGl ; with soda melts, 
and sinks into the charcoal ; with borax 
melts to a clear glass, which is opaque 
and yellowish or browmsh when cold; 
insoluble in acids ; soluble in HGl after 
exposure to the B F, the solution mixed 
with alcohol bums with a bright red 
flame. 

Comp. Anhydrous sulphate of Stron- 
tia. No analysis of a specimen from the 
West of England is known, but foreign 
varieties contain from 40 to 46 per cent, 
of sulphuric anhydride, and 51 to 58 per 
cent, of strontia. With 43*6 of sulphuric 
anhydride, and 56*4 of strontia the for* 

mula will be SrS or SrSG4 or SG^Sro". 

Loc Binner Down A^e, four miles 
nortii of Helston ; Sidmouth, and other 
places on the south coast of Devonshire^ 
in fissures of the cliffs, in thin crystalline 
transparent plates on gypsum, and in the 
cavities of flints; also Somersetshire, 
Gloucestershire, Yorkshire, Northum* 
berland, Wales, Scotland, France, Spain, 
Italy, Germany, Hungary, North Ameri- 
ca, &0. 

Obs. The name celestite is derived 
from coalestis— sky blue— this colour is 
not, however, characteristic of the species, 
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bat in some instances at least is due 
to the presence of a minute proportion 
of phosphate of iron. 
Angles, 

P M = 90» (Xy P d = 140" 35' 

PM' 900C Po 12756 

MM' 104 02 PI 151 17 

Cellular. When a mineral is full of 

small cavities or hollows it is termed 

'* cellular ; if the cavities are somewhat 

spherical, the term ** vesicular" is used. 

Sometimes these hollows are large, and 

filled with matter of a different land and 

colour, giving rise to the **amygdfik- 

loidal " structure. Pumice and Calamine 

are often cellular. 

Cellular Pyrites. A oellular variety 
of bisulphide of iron, nsually of maroa- 
site. 

CBBU8SITE. 

[White Lead Ore.] Rhombic ; in 
pnsms ; often acioular and laterally ag- 
gregated ; sometimes stellate or tabular 
(Figs. 140, 141, 142); sometunes a dis- 
tinct cleavage parallel to M, the face a. 
usually striated, O rough ; sometimes 
massive, compact, fibrous, or earthy; 
brittle ; fracture oonchoidal or uneven ; 
transparent to translucent, with power- 
ful double refraction; lustre resinous, 
adamantine^ or pearly; colourless, white, 
grey, greenish, or bluish, from tiie pre- 
sence of a trace of copper, or sometimes 
with a dark brown or black tarnish; 
streak white ; H. 3-3*5 ; 6. 6*4-6*5. 

B,, etc In matrass decrepitates, turns 
v«llow, and at a high temperature red, 
but becomes yellow again on cooling, 
sometimes phosphoresces; on C decre- 
pitates, fuses atl, and is readily reduced 
to a malleable bead of metallic lead, 
depositing a yellow incrustation on the 
charcoal: insoluble in HCl, but readily 
soluble in dilate HNO3, with efferves- 
cence. 

Comp. Anhydrous carbonate of lead. 
No analysis of a specimen from the 
West of England is published. Foreign 
specimens are often pure. With oxide 
of lead 83*5, and carbonic anhydride 

16*5 the formula will be PbC or PbCO. 
or COPbo". 

Loc Pentire Glaze and St. Minver, 
in very thin snow-white tables (some of 
the crystals from Pentire Glaze were 10 
inches long), and in fine needles; Huel 
Bose and Hael Penrose, near Helston, 
in delicate acicular prisms on limonite ; 
Huel Alfred : Huel Golden ; Huel Ann ; 
Great Betallaok, West Chiverton, and 
Qther mines in Perranzabuloe ; Huel 



Bose, Newlyn ; Huel Confidence ; Huel 
Crenver ; Huel Primrose and Park Mat- 
thews, near St. Austell ; East Tamar, in 
fine colorless crystals, with Anglesite, 
in decomposed galena ; Hennock, near 
Chudleigh, in small acicular crystals; 
Beeralston ; alio Derbyshire, and other 

Earts of England ; Scotland, Wales, Ire- 
md, France, Tyrol, Poland, Siberia, 
United States, &o. 

Ohs. It may be readily distinguished 
from all minerals that at all resemble it 
by its ready effervescence with dilute 
HNO3 and its easy reduction on. oharcoaL 

Angles^ 

M M = 117* 31' O y = 149' 21' 

MO 90 00 pp 130 00 

Ob 90 00 pp' 106 98 

ab 90 00 kk 71 44 

Ma, 121 24 ii 110 40 

Mi 145 20 ar 151 22 

Mk 125 52 ai 145 10 

CBBVAirTITB. 

[Antimonialoohreinpart.] Rhombic (?) 
in acicular cr^rstallizations ; also earihy, 
pulverulent, investing, massive, or dCs- 
seminated ; brittle or friable ; opaque ; 
lustre greasy or pearly^ glimmering or 
dull ; yellowish or reddish-white to yel- 
low; streak the same, but nsually 
lighter, and shining ; soft and friable : 
(Dana says H. 4-5 ;) G. 44*1. 

B.f etc In matrass gives a little water, 
and with a strong heat a faint white sub- 
limate ; on C is easily reduced to a grey 
brittle bead of antimony, coating the 
charcoal with white, and tinging the 
oxidising flame green ; soluble in HCl, 
the solution is sometimes partly precipi- 
tated by the addition of water. 

Comp. Anhydrous binoxide of anti- 
mony, or else a mixture of antimonious 
and antimonio oxides. No analysis of a 
British specimen is known, but foreign 
specimens contain from 67 to 79 per cent, 
of antimony, and 16 to 20 of oxygen, 
with generally a little water of absorp- 
tion. With antimony 79*2 and oxysfen 

20*8 the composition will be Sb or Sb^Ot 
+Sb80e. 

Loc Near St. Minvers; Huel Le% 
on the Tamar ; Huel Kine ; Huel Boys, 
near Padstow ; Port Isaac ; Endellion ; 
Trevinnock ; Swanpool, near Falmouth ; 
also France, Spain, Germany, Hun^^ary, 
Mexico, &c. 

Oha, It usually accompanies ores of 
antimony, and is sometimes pseudomor- 
phous after antimonite. 

Chalcedony. See Caloedony. 
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CHALGOCITE. 

[Ohalco8iii6. Copper Glance. Bed- 
nithite. Yitreous Oopper.] Bhombio ; 
in regular six-sided prums, usually short 
and modified terminally ; also obtuse 
six-sided pyramids ; often maoled, with 
the face O striate^ (Figs. 100 to 107); 
usually massiye, lamellar, or compact ; 
sectile or almost malleable; fracture 
conchoidal, even, or uneven ^ opa(][ue ; 
lustre metallic, brilliant to ghmmermg ; 
blackish lead-grey, often a black or iri- 
descent tarnish, or coated with green 
carbonate; streak greyish-black; H. 
2-6.3; G. 5-6.6a 

Vwr, Nail-headed copper ore is a 
maded variety (Fig. 104), so called from 
its resemblance to the heads of some 

B,, etc In matrass gives a slight 
white sublimate ; on C fuses at 1, tinges 
the flame blue, gives off vapours of sul- 
phurous uihydnde, and emits sparks ; 
with soda or alternate OF and BF 
yields a bead of metallic oopper, leaving 
usually a little black infusiole magniatic 
slag ; decomposed by HNOs- 

Oomp, Joihydrous subsulphide of 
copper. The following is an sjialysis of 
a specimen from the United Mines, 
Gwennap, by Thomson : — 

Copper 7716 

Sulphur 20*62 

Iron 1-45 

Total 99-23 

With copper 79*8 and sulphur 20*2 the 
formula wiU be Cu^S. 

Loe. Fine crystals, formerly at Levant 
j^. 100, 102); Botallack (Fig. 102); St. 
Ives Consols, in very fine crystals, lately 
like Figs. 104, 107, 108 ; Huel Crenver ; 
Huel AJ^raham, in thin hexagonal plates, 
niul-headed copper, arborescent, and 
most of the forms 100 to 106 ; Camborne 
Vean; Cook's Kitdien (Fig. 116); Dol- 
ooath, iridescent; Huel Fanny and North 
Huel Basset, in fine elongated and very 
perfect crystals ; Huel BuUer and other 
mines. Massive at most of the copper 
mines in Cornwall, especially Botallack, 
Speam Moor, Levant, Ding Dong, Huel 
Neptune, and in an elvan course near 
Po^ooth; Huel Betsy and other mines 
in Devonshire, in smeJl quantities ; also 
Torbdiire, Scotland, Ireland, Norway, 
Sweden, Germany, Siberia, North and 
South America, &c, 

Oh$, It may be distinguished from 
Fahlerz by its sectility and grey streak ; 
from galena by the absence of cleavini^ 
and seetility ; from pyrarg^te by its 
streak; f rom argentite b^ its blowpipe 
reaotionB; from Boumonite by its sec- 



%\ 



tility ; and from f»ntimonite by its blow- 
pipe reactions. All the Fi|ps. from 100 
to 107 represent forms which have oc- 
curred in Cornwall or Devon. 
AngU$, 

M = 90* Oa O p ^ 117" 24' 
b 90 00 MM' 119 35 

Oa 90 00 dd' 125 38 

Od 117 16 pp 126 64 
Oe 147 06 pa 116 32 
Oz 147 16 Ma 120 12 
Ov 136 03 
Chalcolite. See Torbemite. 

CHALCOPHTLLITE. 

[Tamarite. Copper Mica. Bhom- 
boidal Arseniate of Copper.] Hexago- 
nal, in thin tables, Uke Fig. 201, with 
perfect cleavage parallel to O, or foliated 
masses, or druses ; sectile, flexible ; trans- 
pArent to translucent; lustre adaman- 
tine, vitreous, or pearly ; various shades 
of green ; streak light green ; H. 2 ; Gi 
2*4-27. 

B., etc In matrass decrepitates, 
vields much water, turns dark green to 
black, and with a strong heat deposits a 
white or otraw-coloured sublimate ; on 
C decrepitates, turxis black, colours the 
flame blue or greenish, melts to a whitd 
globule of metallic appearance; with 
BF yields a strong gurlic odour; with 
soda a bead of copper; soluble in HNOg, 
and partially in ammonia. 

Comp, ^ Hydrated arseniate of copper 
and alumina. 

The following are analyses of speci- 
mens from Cornwall, some, probabfy all, 
from Huel Gorland ; — 

a. b. c. d. e. 
Oxide of Cop- 
per 6800 62-92 62-80 46-76 46-61 

Anenic an- 
hydride .. 21-00 19-36 21-27 16-49 16 68 
Alumina.... — 1-80 2*13 6'69 6*26 
Oxide of iron — _ _ 060 061 
Phosphoric 

anhydride. — 1-29 156 — — 
Water 2100 23-94 22-58 31-46 3205 

Totals .. 10000 99-30 99-84 10000 100-00 
Sp. Gr.. 2-64 2669 2-659 244 2*44 

a. was analysed by Chenevix ; b. and c. 
by Damour; d. and e. are recent and 
very careful analyses by Church. With 
oxide of copper 58*8, arsenic anhydride 
21*2, and water 20'0 the formula may be 

written 8CuA88-H2Hjor3CuO, A8,05+ 
5CuHjO3-H7HsOorABaOs0uo"8-f5CuHos 
+70Hs ; this agiees pretty well with 
the analysis of Chenevix. With oxide 
of copper 63 '6, arsenic anhydride 23% 

and water 24*3 it may be 8CuAss+14Hs 
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or 3CaO AbsOs + 5CaH|Oa+9HaO or 
ABtOsChio''8+50aHo.+9OHa ; this affrees 
■omewhat more nearlv with the analyses 
of Damoor. With oxide of copper 45*39, 
alomina 7'35, arsenic anhycunde 16*42, 
and water 30*84 the formula mi^ be 

SOuAlfAsa 24H9 or OasCAsO^V^HaO-l- 
50aH,Os+Al|HeO« or AstOsCao"s+ 
50aHo,+AlfH0B+5OHt. With oxide of 
copper 44*82, alumina 7*26, arsenic an- 
hydride 16*^ and water 31*71 the for- 
mula m^ be 80aAltAst25H^ or Gas 
{AmO^SHmO + SOoHtO, + AJ«HeO« or 
As,O,0ao'^s + 5CaHos + AlsHog + 6OH1. 
Both these fonnolss agree yery closely 
with the analyses of ]^fessor Ohnroh, 
and either of them may be taken as the 
correct one, since they only differ bv one 
equivalent of water. Nearly half the 
water may be separated by drjring in 
yacno (hygroscopic moisture), wmle the 
rest is not driven off at 100*'O (com- 
bined water). 

Loe, Huel Gorland, Huel Muttrell, 
Huel Unity, Ting Tang, and other mines 
in Gwennap, but not recently; Huel 
Tamar (whence Brooke and ^filler's 
name of Tamarite), Gunnislake; also 
Germany and Hungary. 

Obt. Specimens may, perhaps, be ob- 
tained by carefully tunung over the old 
burrows in copper^ mining districts. 
"The specimens which have been ob- 
tained lately are not so well crystallized 
as those wnich were raised formerly, 
• neither do they equal them in colour : 
being of a pale verdigris green." (Greg 
andLettsom, p. 316, 1858w) 

OhalcophyUite occurs associated with 
other ores of copper, and is sometimes 
altered to ChrysocoUa. It may be dis- 
tinguished from Torbemite by its strong 
arsenical blowpipe reactions. 

Angles, 

R R' = IW 12* e o = 124' Oy 

R'o 108 44 vo 124 09 
y truncates the edge R' o. 

CHAIiGOPYBITE. 

[Towanite. Copper Pyrites. Yellow 
Oopper Ore.] Pyramidal ; in more or less 
modified sphenoids, with e. p. striated, 
rough, or uneven ; the sphenoid is very 
near a tetrahedron : often macled (figs. 
79 to 85) ; f^ stalactitio, botryoidal, or 
mammilated ; usually massive, compact, 
lamellar, or disseminate ; brittle or almost 
sectile ; fracture conchoidal or uneven ; 
opaque ; lustre metallic, brilliant to glim- 
mering; brass yellow, often with an 
iridescent tarnish; streak greenish- 
blaek ; acratch, bright yellow and shin- 
ing ; H. 3*54 ; G. 41-4*3. 



Var, Blistered copper is a botryoidal 
variety; peacock ctmper is a massive 
variety, with blue, red, green, brown, or 
iridescent tarnish, and ctften a lamellar 
structure. 

B., etc In matrass sometimes decre- 
pitates, gives a yellow sublimate ; on O 
melts to a black brittle magnetic glo- 
bule ; with soda and a little borax in 
B F^ves a bead of copper ; decomposed 
by HCl, forming a green solution and 
leaving yellowish powdery sulphur. 

Comp. Sulphide of copper and iron. 
The following are analyses of Ck>niish 
specimens:— 

a. b. 0. d. 

Oopper 30-00 31*20 30*16 30*00 

Iron 32*20 30*80 32*37 31*00 

Sulphur ... 35*16 3446 36*34 33*00 

SiUca 2-64 1*10 — 3*00 

Lead, arse- 

nic,loss,&c — 2*44 2*14 3*00 

Totals ... 100 00 100*00 100*00 100*00 
a., b., o. were analysed by Phillips, a. 
and 0. being crystallized, b. botryoidal; 
d. was a specimen from Huel Towan, 
analysed by MichelL With sulphur 34*9. 
copper 34*6, and iron 30*5 the formula 
may be written OusS+FcsSg or OutS+ 
FeS 4-FeSi or OuFeSs. 

Loc Orystallized, East Pool, with cha- 
lybite, in sphenoids scarcely distinguish- 
able from Fig. 33 ; Cam Brea, iridescent, 
on cubes of fluor ; Tincrof t ; Dolcoath ; 
Huel Tolgus, in obtuse rhomboids (pseu- 
domorpbous after dolomite?); Huel Bul- 
ler, in very perf 9ct sphenoids of one inch 
or more; Huel Towan, St. Agnes; 
Alfred Consols, Hayle, in very perfect 
rhombic dodecahedrons (Greg and Lett- 
som, 340), perhaps pseudomorphous after 
blende or erubesoite ; St. Just, in fine 
curved rhomboids (pseudomorphous after 
dolomitt)?); Levant Mine, pseudomor- 

Shous after Fahlerz ; Herodsfoot, in 
ouble pyramids of three-quarters of an 
inch ; v irtuous Lady Mine, in beauti- 
fully iridescent ana large sphenoids-; 
Ashburton; Huel Franco; Buckland 
Monaohorum; Huel Robert; Sampford 
Spiney; Devon and Courtenay; Devon 
Great Consols ; Huel FriendsMp : Wills- 
worthy Mines ; Copper Hill; Fursdon 
Manor, and bther mines near Okehamp- 
ton: Combemartin, North Moulton, 
MoUand, Lundy Island, &o.; and other 
copper mines in the two counties. 

Blistered Copper Ore.- Cook's Kit- 
chen ; Huel Basset ; Dolcoath ; Ale an4 
Cakes ; and other localities. 

Massive aiid Iridescent (Peacock Cop- 
per Ore). —The United Mines, Gwen- 
nap ; Gunnislake ; Great Orinaitf ; Bootti 
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Oaradon ; Virtuom Lady ; Devon Great 
Ck>n8ol8, and-4nany other mines, often 
asaooiated -with ohalybite, blende, and 
oassiterite ; also Cumberland, and several 
other English ooonties; Walei, Scot- 
land, Ireland, Germany, Italy, Spain, 
Siberia, the United States, South 
America, Africa, Australia, ko. 

Oht, It may readily be distinguished 
from pyrites and marcasite by its infe- 
rior hardness, from erubescite b^ its 
yellow scratch ; from gold by its bnttle- 
ness. A y ariet]^ is described by Mr. John 
Garby as occurring near Gwinear — "fine- 
imdned, white Btreak, pale yellow colour, 
20 per cent, only of copper, and sufficient 
silver to pay for extraction.*' Another 

3hite variety from Huel Gorland, in 
wennap, gelded 40*0 of copj^r, besides 

iron, arsenic, and sulphur; it occurred 

with ordinary ohalcopyrite. 
Angles. 

PP = 70' 07' aa = 90' Oy 
PP* 109 63 ed 140 47 
Pc 125 40 ex 155 05 
Pa 125 03 cv 152 33 
Ps 140 20 cz 116 54 
PI 144 20 zz 101 50 
mo 90 00 vx 148 06 

Ohalcosine. See Ohalcodte. 
Chalootrichite. See Cuprite. 

OHALYBITE. 

[Siderite. Spathose Iron.] Hexagonal, 
in small o btuse or acute rhombohedrons, 
or lenticular, occasionally in hexagonal 
prisms (Figs. 195, 199, 202, 217, 220, 221, 
224, 225, 231), often xnaded; cleavage 
rhombohedral, (B) perfect, often curved ; 
some of the faces striated, rough, un- 
even, or curved ; also massive, granular, 
lamellar, or compact; sometimes reni- 
form or botryoidal; brittle; fracture 
subconchoidal or uneven; translucent to 
opaque; lustre adamantine, pearly, or 
suky, brilliant to glimmering; yellowish- 
white to dark-brown ; often a dark tar- 
nish from exposure to light; streaJc 
white, yellowish, or brownish; H. 3*5- 
4'5 ^ G. 37-3*9 ; sometimes feebly mag- 
netic. 

Var, Wood Iron is a fibrous variety, 
of brownish colour and silky lustre. 

Sphaerosiderite is a nodular, concre- 
tionary variety. 

Slq>per Iron is a i)8eudomorphous 
varietv, which occurs in forms somewhat 
resemoling a lady's slipper. 

Clay Iron-stone is an argOlaceous mas- 
sive variety, rather a rock than a 
mineraL 

Black Band is the same, but with a 
considerable mixture of carbonaceous 



S,, etc In matrass turns verr dark 
and magnetic ; on C the same ; infusible; 
with borax or micro, gives Fe reactions ; 
the powder is slowlysoluble with eflEer- 
vescence in HCl or UNO*. 

ConiM, Anhydrous carbonatejof iron, 
with often a put of the iron replaced by 
Mn or Ca. No analysis of a specimen 
from the West of England is known, but 
a specimen from Durham gave — Oxide 
of iron 54*57, oxide ef manganese 15*1, 
lime 3*18, carbonic anhydride 35*90. 
With oxide of iron 62*1 and carbonic an- 
hydride 37*9, the formula would be iFeO 
or FeCOs or COFeo". 

IfOC. Fine crystals at Huel Maudlin, 
near Lostwithiel (Figs. 195 and 202), also 
pseudomorphous after fluor; Huel Boul- 
ton^ in six-sided prisms; C^rlestown 
Umted, and other mines near St. Aus- 
tell, very perfect and iridescent ; Crinnis 
Mine, with drusy childrenite; Fowey 
Consols, in forms approaching to the 
octahedron (Fig. 224), tabukr (Fiff. 2()2), 
and crystals like Fig. 221, rich brown, 
translucent, and the faces slightly 
curved ; near Bodmin, in hexagonal crys- 
tals, more than one inch long, like fig. 
195, attached to quartz ; Bucker's Mine 
^ 217);Dolcoai£; Cook'sEitchen.East 
Pool and other mines in the neighbour- 
hood of Camborne, and many other mines 
in Cornwall and Devon ; Camyworth and 
Huel Owles (Fig. 220 and other forms); 
Botallack, in brown rhomboids, like Fig. 
119 : Virtuous Lady, Huel Betsy, Huel 
Crebor, and Bedford United Mines, in 
fine roheroidal sroups, made up of curved 
tabular crystals, of a rich hair-brown 
colour ; Ivv Bridge, on quartz; Beeral- 
stone, lenticular. 

Wood Iron.— East Pool, Tincroft, 
Cook's Kitchen, HuelBuller, Huel Beau- 
champ, and other mines near Camborne 
and Bedruth ; East Crinnis, and other 
mines near St. AusteU. 

Sphaerosiderite.— fiCadron, near Pen- 
zance, and Mount Mine, near Marazion, 
in botryoidal masses resembling calamine. 

Massive and compact. — HuelBose and 
Huel Penrose near Helston ; at Perran- 
zabuloe; at the railway cutting near 
Plympton, of a beautiful white colour ; 
Exmoor, and Combemartin, and other 
localities in the two counties ; also many 
parts of England, Scotland, Wales, Ire- 
land, France, Spain, Italy, Germany, 
Poland, United States, South Ame- 
rica, &c 

Pseudomorphs.— The "Slipper Iron" 
found at Virtuous Lady, Bteralstone, 
and Huel Friendship is probablypseudo- 
morphous after selenite. At virtuous 
Lady hollow crobei <if dtialybite are 6hn 



Digitized by VjOOQIC 



80 OHBNBVIXITK 



OHESSYIilTE. 



found, from a very nuall nee to three or 
four inohet iqoAre ; iheie are probably 
oasts of fluor. In the interior ef these 
''boxes,** as they are called by the 
miners, fine crystals of ohaicopTrite are 
sometimes found, together with beautiful 
groups of opaque white quartz crystals. 
In one instance this peculiar form of 
ohalybite has been observed as a coating 
to a cube of fluor. At Beeralstone the 
ohalybite occurs pseudomorphous after 
caldte. 

A specimen of ohalybite, almost che- 
mically pure, was found by Mr. Wm. 
Yicary in the interior of a large flint 
near Haldon. It was a globular crystal- 
line mass, of radiated structure and 
yellowish-grey colour. 

Ohs, Ohalybite may be distinguished 
from childrenite by its inferior ht^ness, 
different crystalline form, and usually the 
absence of any reactions for phosphoric 
acid before the blowpipe; from calcite 
and dolomite by its becoming black and 
magnetic when heated in a D^trass. The 
massive varieties often contain some 
phosphoric acid. 

Angles. 

BB = ior o(y bv = 120* w 

Bo 196 37 TV 144 66 
ee 136 34 vv' 105 15 
mm 66 18 tv" 134 40 
• B 64 10 TO 121 25 

so 101 57 ba 150 00 
oe 154 43 Bv 150 45 
om 104 49 ff 80 06 

oa 90 00 ou 163 00 

aa' 120 00 of 117 53 
f is a rhombohedron of 80* 06', and 
truncates the angle e' a : u forms a rhom- 
bohedron of about 120 and truncates 
ss. Besides Figs. 195, 199, 202. 217, 
220, 221, 224, 225, 231, the following 
forms and combinations have all been 
found in Oomwall or Devon, viz^— f, s, 
fa, a o, Bo, B a O, B m f, B o u, 
Bose, Baose, Baoe, Bsb, Bv, 
Bvb, Baofe. 

Chemical Characters of Minerals. 
Those which depend upon their chemi- 
cal composition, as taste, odour, solubi- 
lity, fusibility, and the reactions with 
soda, borax, and micro. 

Chemical Eciuivalents. See Table of 
the ]Eaements in part 1. 

CBBNSVIXITE. 

Massive ; compact ; opaque ; vitreous ; 
dark dull peen, passing into yellow; 
streak yellowish-green: H. 4*5; G. 
3-93 (?) 

B^tlc Isi mairais decrepitates, gives 
off water, and turns hrown ; <^ fosei 



easily to a black magnetic scoria, giving 
off arsenical fumes; easily soluble in 
HOI or HNOs. 

Comp, Hydrated arseniate of iron 
and copper. Analyses : — 

a. b. 

Arsenic anhydride 33*50 ... 32*20 

Oxide of copper 22*60 ... 3170 

Oxide of iron 27*50 ... 25*10 

Phosphoric anhydride... — ... 2*30 

Lime — ... 0*34 

Water 1200 ... 8-66 

Totals 95*60 ... 100*30 

Both were Cornish specimens, a. was ana- 
lysed by Chenevix, b. by Adam, recently. 
With arsenicanhydride34*2, oxide of cop- 
per 29*9, oxide of iron 26*9, and water 9*0 

the formula may be written 2As|5Cu5Fe 

8Hs or (A8,Os)sCuo'*3Feo''« + CuHosFeHos 
+40Ha or 3CuOA8aOB+2CuHsO,=3FeO 
Asa05+FeHaOi+4HaO. 

Loc Cornwall, in small compact 
masses, so imbedded in quartz rock thai 
it is not possible to separate them oom- 
pletely. 

Ohs. Probably specimens might be 
found by a careful examination bf old 
collections. 

Chenocqprolite. See FItticite. 

CEE88YLITB. 

[Azurite. Laznlite. Blue Malaehite. 
Blue Copper.] Oblique; crystals usu- 
ally small and short pnsmatic or 
tabular (Fig. 154), with striated or rou^h 
faces; also botryoidal, stalactitio, in- 
vesting, disseminate, massive, compact, 
earthy ; brittle ; fracture oonchoidal, 
uneven, or splintery ; vitreous to adaman- 
tine; deep blue; streak blue, lighter 
than color; H. 3 54 ; G. 3*5-3*8. 

B., etc In matrass decrepitates, turns 
black, and gives off water ; on C fuses 
and yields a bead of copper; soluble 
with effervescence in HCl or HNO^ 
more dowly in ammonia. 

Camp, Hydrated carbonate of copper. 
No analysis of a British specimen is pub«> 
Ushed, but a specimen from . Ches^ 
yielded — Oxide of copper 69*09, carbonio 
ai^ydiide 25 '69, water 5 "22, which agrees 

with the formula 3Cu, 20, H, or 2CnCOs 
-f CuHfO, or 2CO0UO'' •hCuH<^ 

toe. Huel Gorland, Hu^ Unity, 
Huel Virgin, Ting Tans (prettily crys- 
tallized), Carharrack. all m Gwennap; 
Huel Muttrell, Huel Mill Pool (onooy 
crystallized); Huel Buller, near Bed- 
ruth (Fig. 154 and P sh 1 the faces h 
r dominating); and in small quanti^ 
most of the Cornish copper 
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Bast Tamar, near Beerferrifl, in good 
cr3rstal8 ; Devon Great OonBols, and 
other oopper mines in Devon ; also 
at Ohessy, near Ljons, where the 
best crystals have been obtained ; Thn- 
ringia, Moldavia, Ural, Siberia, United 
States, &c. 

Ob8, Ohessjrlite is usually found 
lining cavities in the older rocks, with 
malachite and cuprite. It is, perhaps, a 
decomposition product. When abundant 
it is ground up for use as a pigment. 
Angles. 

MM = 99- 32^ Ph =« nV 4& 
M0 57 11 PM 91 48 
11 119 16 P« 132 60 

hh 106 14 Ps 135 13 
The more common British fonoB are 
Phi, Phis, and Fig. 154. 
Ohiastolite. See Andalaiite. 

CHILDBEiriTS. 

][Bhombic* in small modified pyra- 
mids, Uke Fig. 146, or tabular crystals, 
like Figs. 143, 144, 145 ; or druses; frac- 
ture uaeven; translucent^ vitreous to 
resinous, briUiant; yellowish or brown- 
ish; streak pale yellowish-brown; H. 
4-6-6; G. 3-2. 

B.^ ete. In matrass gives off water, 
which does not usually affect test paper; 
on O is infusible, or swells up and fuses 
on the edges to a dark mass, and colours 
the flame bluish-green ; witii borax and 
micro, gives the Fe and Mn reactions; 
the powder slowly soluble in HOL 

Comp. Hydrated phosphate of iron, 
alumina, and manganese, as appears 
from the following sjoalysis of a Oomish 
spedmen by Bammelsberg ;— 

Phosphoric anhydride 28*92 

Alumina 14*44 

Oxide of iron dO'^S 

Oxide of manganese 9*07 

Magnesia 0*14 

Water 16-98 

Total 100-23 

With oxide of iron 29*3, oxide of manga- 
nese 9*6, alumina 14*0, phosphoric anhy- 
dride 29*1, and water 18 D the formula 

may be 6Fe 2Mn 2A1^ 3P,Vl6HaO or 
PsO(Al,o^0jFeo",Mno",+16OH5|. 

Loe. Orinnis Mine^ near St. Austell, 
on slate, sometimes with apatite, in small 
distinot crystals, like Fig. 146 : Huel Gre- 
bor, indistinct crystals, like Fig.|143, em- 
bedded in greyish-green chloritic earth ; 
G^eorge and Oharlotte Mine, Tavistock, 
in large and brilliant crystals, Hke Fig. 
145, some one inch in length, on auartz, 
ohalybite, and pyrites ; Devon ana Corn- 



wall United Mines. It ooours also in 
Cumberland and the United States. 

Oba. It may be mistaken for ohaly- 
bite, but may be distinguished by its 
crystalline form and superior hardness. 
Angles. 

O r :* 109" 53' s s' = 130* 04' 
Os 114 58 ss 102 4L 

On 142 07 nn' 76 46 
Oa 152 22 rn 139 08 
Oo 9000 rs 168 29 

rr' 119 32 sn 137 26 
China Clay. See Elaolin. 
China Stone. This is a decomposed or 
imperfectly formed white granite, abund- 
ant in the neighbourhood of St Austell, 
Breage, St. Day, and other places in 
Cornwall It b used for maldng the 
finer kinds of pottery. 
Chloanthite. See Smaltite. 
Chloride of Silver. See Kerate. 
Chloride of Sodium. See Halite. 
Chlorides. Salts composed of a metal 
in union with chlorine. All the chlorides, 
except those of silver, lead, and mer- 
cury, are readily soluble in water, and 
have a distinct taste. From their solu- 
bility they are not common as minerals, 
with the exception of Bock Salt or 
Halite. The chlorides found in the two 
counties are — • 

Kerate, BotaUackUe^ 

ffcUite, TaUingite, 

Ataeamte, Cromfordite, 

Cromfordite is a chloro-carbonate. Ata- 
camite b an oxy-chloride. 

CHLOBITE» 

[Prochlorite. Dana.1 Hexagonal ;: 
crystals very rare ; usually thin hexago- 
niu plates, often erouped together in 
ropettes ; cleavage basaL very perfect i, 
massive; foUatecL the folis flexible, but 
scarcely at all elastic; generally scaly, 
compact, or earthy; investing, pseudo- 
morphous, or disseminated ; sectile ;, 
fracture earthy or slaty; unctuous f 
semitraosparent to opaque; lustre pearly 
or sub-metallic ; shilling or dull; various, 
shades of green, sometimes blue, peyish, 
yellowish, or brown ; crystals dichroic ;. 
streak white, or Uke the colour, but 
paler; H. 1-2 ; G. 27-3*0. 

B,i etc In matrass gives off water, 
becomes lighter in colour ; on fusee 
at 6 (?) to a magnetic mass, which, with 
borax and micro., gives iron reactions ; 
in the forceps glows with a bright light, 
but is scarcely fusible ; insoluble in HCl 
or HNOft. Partly soluble in warm eon- 
centrated H^O^. 

Comp. Hydrous silicate of alumina^ 
magnesia, aod iron. No antlyib of a< 
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Biitiih ipedmen is published, but foreign 
specimens yield from 25*0 to 28*0 per 
cent, of silioa, 14*5 to 22-0 of alumina, 
15-0 to 29-0 of oxide of iron, 13*0 to 31*0 
rnm^m^n,^ 9*0 to 14*0 of Water. With 
silica 26*9, alumina 19*8, oxide of iron 
27*6, m^'>^» 15*3, water 10*4 the for- 
mula may be 6Fe 6Mg 3^ 7Si 9Ht 
(oxygen ratio for BB^ Si HtBl2:9:14:9. 
for bases and 8ilioa3:2) or (4-7thsMg 

Fe)»+(3-7ths Al,)Si+4.3rdsH, or SiTOt 
(Al,Hoe)^eo''«MgoV 

Loc Chlorite occurs in most of the tin 
mines of the two western counties. At 
Virtuous Lady Mine it often contains 
fine crystals of mispickel, and sometimes 
small crystals of anatase and brookite: 
at Cam Brea, Great Huel Vor, Hue! 
Prospidniok, and other mines it contains 
beautiful striated cubes, and pentagonal 
dodecahedrons of pyrites disseminated 
through it; at New Bosewame, near 
Gwinear, it occurs in foliated and ra- 
diated masses, with quarts, killas, brec- 
cia, and sometimes cassiterite, and also 
in the form of a "cap" on quartz crys- 
tals. At Wherry Mine, near rensanoe, a 
conglomerate of chlorite pebbles, ce- 
mented by oxide of tin, contained i>ure 
crjrstals of tin. In some of the mines 
near St. Day small crystals of fluor are 
found embedded in chlorite ; at Botal- 
lack it sometimes contains small parti- 
cles of cobaltite. It occurs pseudomor- 
phous after felspar in much of the gra- 
nite to the south and west of Cammarth ; 
at the Consolidated Mines in the form of 
albite ; at North Boskear, in pseudomor- 
phous octahedrons, perhaps after fluor ; 
on Dartmoor and at St. Just, in the 
form of axinite ; at Tresavean, in octa- 
hedrons, perhaps after magnetite. It 
also occurs in Cumberland, Westmore- 
land, Wales, Scotland, Ireland, Ger- 
many, Tyrol, and most mining countries. 

Oh», Chlorit<) often contains disse- 
minated crystals of pyrites, hornblende, 
magnetite, fluor, quartz, and sometimes 
garnet. In Cornwall it is known as 
*« Peach," and is especially associated 
with cassiterite. 

Chlorocarbonate of Lead. See Crom- 
fordite. 

Chloromelane. See Cronstedtite. 

CMLOBOPAL. 

[Nontronite. Pioguite. Gramenite.] 
Amorphous, massive, compact, opaline 
or eaiihy ; fragile : fracture conohoidal, 
•plinteryi or eartny) opaque to tub* 



translucent ; resinous to dull ; green or 
yellowish-green ; H. to 4*5 ;G. 17-2*1. 
Var. 1. ChloropaL H. 2*5-4*5; 
meagre ; adherent ; brownish or yellow- 
ish-green. 

2. Nontronite. H. 2-5-4*5; yellow or 
greenish ; unctuous. 

3. Pinguite. H. 0-1; green; non- 
adherent. 

4. Gramenite. Fibrous or feathery, 
grass-green. 

^., etc In matrass giyes off water and 
becomes darker ; on C infusible ; turns 
black and magnetic; with borax and 
micro, gives the reactions for iron and 
silica. Chloropal is partly decomposed 
by HCL Pinguite is completely decom- 
posed with separation of powdery silica, 
xiontronite is decompose^ and deposits 
gelatinous silica. 

Comp, Hydraied silicate of iron. No 
analysis of a British specimen is known 
to the author, but foreign specimens con- 
tain of silica 39 to 71 per cent., peroxide 
of iron 38*0, and water 19*2, the formula 

may be written ^es6Si + 9Ha <oxygen 
ratio s 1 : 2) or SieO«(FeiOTi),90H^ 

Loc Chloropal is abundant in a 
quarry at Cam Graj; near Carclaze 
Mine, St. Austell, of a greenish-brotm 
colour, with fluor, in fissures of the de- 
composed granite; Tremeame, Breage 
(Pinguite 7); it is found also in Germany, 
Hungary, and Ceylon. 

Obi. Careful analyses of thii^ mineral 
are much required. 

Chlorophane. See Fluor. 

OHONDRODITE. 

[Humite.] Bhombic; in very small 
complex crystals, like 153 ; sometimes 
macled, usually in embedded grains or 
granular masses; fracture sub-conchoidal 
or uneven ; transparent to nearly opaque ; 
vitreous or rennous; white, yellow, 
brown, red, green, grey, black; streak 
white or slightiy yellow or grey; H. 
6-6'6 ; G. 3*1.3*a 

B., etc. In matrass no change, or turns 
first darker and then white ; on C infu- 
sible, changes colour sometimes; with 
micro, in the open tube gives the reaction 
for fluorine ; with borax or micro, yields 
iron reactions; decomposed by^ HCl, 
yielding a deposit of gelatinous silica. 

Comp. Aimydrous silicate of magne- 
sia, containing some fluorine. No aiuily- 
sis of a British specimen is known. 
Foreign specimens yield from 32t) to 
36*0 per cent, of silica, 51*0 to 60*0 of mag' 
nesia, and 3*0 to lOtXcf fluorine, which, 
perhaps, only replaces a part of the oxy- 
gen. With magnesia 64*0 and silica 36 
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the formula might be 8Mg 3Si (oxygen 
ratio e= 4 : 3) or with silica 35*3, magne- 
Bia 60*0, and fluorine 77 the formula 
may be SiaMgo'yMgFO),^ 

Loc, It is said to have been found at 
Huel Druid, near Bedruth; it occurs 
also in Scotland, Ireland. G«rmany, 
Russia, Canada, United States, &c. 

OhB, The crystals are usually very 
small, very much modified, and embedded 
in granular limestone, or granite, or vol- 
canic rocks. It more often occurs in 
rounded granular masses or very indis- 
tinct prisms. Fig. 153 represents a crys- 
tal of chondrodite from New Jersey. 
Angles, 

Hi M' = 86' OO' d z = ISS** 
dd' 112 Ez' 127 

Chromates. Salts composed of chromic 
anhydride, in combination with a metal- 
lic oxide ; or chromic acid in which the 
hydrogen is displaced by a metal The 
chief mineral chromates are those of iron 
and lead (chromite and crocoisite). Of 
these only the first has been found in 
Cornwall or Devon. 

CHROMITE, 

[Chrome Iron Ore.] Cubical; in octa- 
hedrons (Fig. 1), with imperfect octahe- 
dral cleavage ; or massive ; more usually 
disseminated in grains ; fracture imper- 
fect conchoidal or uneveir ; opaque ; 
lustre sub-metallic or resinous; brownish- 
black ; streak yellowish to reddish-brown ; 
H. 5 '5; G. 4*4-4*5; sometimes weakly 
magnetic. 

B., etc In matrass unchanged ; on C 
infusible, but becomes somewhat brown- 
er ; non-magnetic varieties become mag- 
netic when heated in R F ; with borax 
forms an emerald-green bead; with 
micro, the same ; when fused with nitre 
a yellowish mass is formed, which pro- 
duces a yellow solution if dissolved in 
water; scarcely affected by acids. 

Comp, Chromate and aluminate of 
iron. Foreign specimens contain from 
36 '0 to 60*0 per cent, of chromic per- 
oxide, 9*0 to 21*0 per cent, of alumina, 
and 18*0 to 37*0 per cent, of oxide of iron. 
The alumina is regarded as replacing a 
part of the chromic peroxide. The oxide 
of iron is also in some cases partly re- 
placed by ma^^nesia. With 32*0 per cent, 
of oxide of iron and 68*0 of chromic per- 
oxide the formula may be written FeCr^ 
or FeCra04 or CrgOgFeo". 

Loc. It was reported from the Lizard 
district many years ago, by Mr. Micbell, 
of Calenick. It has been lately re-disco- 
vered in a quarry near Cadgwith, by Mr. 



Richard Pearce, F.G.S., of Swansea. The 
serpentine rock when analysed yielded an 
amount of chromic peroxide which was 
estimated as equal to 1*3 per cent, of the 
whole. A portion of the chromite, me- 
chanically separated, yielded 30*0 per 
cent, of chromic peroxide. Also in Scot- 
land, the Shetland Isles, France, Ger- 
many, Norway, United States, kc 

Oba, Chromite is used in the prepara- 
tion of a considerable variety of pig- 
ments, as chrome-green, chrome-yellow, 
&c. It is usually found associated with 
serpentine rocks or in crystalline lime- 
stones. 

CHBTSOCOLLA. 

[Silicate of Copper. Siliceous Oxide of 
Copper.] Amorphous ; globular, stalac- 
titic, reniform; massive, investing, dis- 
seminate, pseudomorphous ; brittle ; frac- 
ture conchoidal or splintery; translucent 
to nearly opaque, resinous or waxy; 
shining to dull ; green or blue, sometimes 
brownish or almost white ; streak white 
or slightly greenish ; H. 2-3 ; G. 2*2 to 
2*3. 

B., etc. In matrass gives off water and 
turns black ; on C infusible, blackens in 
O F, reddens in R F ; with soda yields a 
red malleable bead of copper; with 
borax gives Cu reactions ; slowly soluble 
in HCl without effervescence, forming a 
green solution and depositing gelatinous 
silica. 

Comp, Hydrated silicate of copper. 
No analysis of a British specimen is pub* 
lished, but foreign specimens contain 
from 26*0 to 52 per ceot. of Silica ; 
27*0 to 45*0 per cent, of oxide of copper, 
and 16*0 to 31*0 per cent, of water, 
besides small quantities of alumina, mag- 
nesia, lime, potash, and oxide of iron. 
"With silica 34*2, oxide of copper 46*3, 
and water 20*5, the formula may be 

CuSi2H2 (oxygen ratio 1 : 2 : 2) or CuSiOs 
+ 2H2O or SiOCao" + 20Ha or jSiOjCuHoj 
+ OHj,. 

InMi Huel Edward, St. Just, with 
aragonite ; many parts of the Lizard dis- 
trict, with native copper ; Ting Tang ; 
Huel Gorland; Huel Muttrell; Huel 
Unity; West Huel Jewel, and other 
mines uear St. Day ; Prince George Mine, 
Gwinear ; Huel Trannack ; Phoenix Mine ; 
Gunnislake ; and in most of the copper 
mines of the two counties in small quan- 
tities; also Cumberland, Westmoreland^ 
Wales, Scotland, Ireland, Germany, 
Hungary, Italy, Siberia, North America, 
Chili, Australia, &c. 

Obs. It may be readily distinguished 
from mala<hite by the absence of effer- 
vescence when treated with dilute HCl ; 
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from atacamite by its insolubility in am- 
monia; from the arseniates and phos- 
phates of copper by its infusibility. 
Fseudomorphs after cuprite and mica 
have been found in Cornwall. 

Chrysoprase. See Calcedony. 

Ghrysotile. A fibrous variety of ser- 
pentine much resembling asbestos. (See 
Serpentine.) 

CHURCHITE, 

Oblique ? fan-like aggregations of mi- 
nute crystalB, with one perfect and 
several less distinct cleavages ; aLso ra- 
diated and columnar; brittle; fracture 
oonchoidal ; transparent to translucent ; 
vitreous, pearly on terminal planes ; pale 
smoke-grey tinged with flesh-red ; streak 
and powder white; H. 3, or a little 
above ; G. about 3*14. 

B,, etc. In matrass gives off water 
with an acid reaction, and becomes 
opa(]|ue ; on G becomes reddish in () F, 
but IS infusible ; with borax in O F gives 
a bead which is orange yellow and opa- 
line while* hot, colourless or slightly 
amethystine when cold. 

Comp, It is a hydrated oerous phos- 
phate, as appears from the following 
analysis, the mean of several, made 
by Professor A. H. Church, of Ciren- 
cester : — 

Phosphoric anhydride 28 '48 

Oxide of cerium 61*87 

Lime 6*42 

Water 14*93 

Total 100*70 

With 62*7 of oxide of cerium, 5*6 of 
lime, 27*8 of phosphoric anhydride, and 
14*0 of water the formula may be writ- 
ten 6Ce, Ca, 2Ps+8Hs (oxygen ratio 

3 :5 : 4) or (5-6ths Ce l-6th Ca)8P2+4H, 
or P^04Ceo"5Cao" -I- 80H8. Professor 
Church also obtained a trace of fluorine, 
and Mr. C. G. Williams detected didy- 
mium by means of the spectroscope. 

Loc It was discovered by Mr. Tailing, 
near Lostwithiel, in a copper lode, invest- 
iog q^uartz and killas, forming a coating 
of mmute crystals about one-tenth of an 
inch thick. Professor Church has since 
detected it in several Cornish apatites 
from different localities. 

Oh9. The cleavage is supposed to be 
basal by Mr. N. S. Maskelyne, but clino- 
diagonal by Dana. This is the first 
British mineral which has been found 
to contain cerium. It is well known that 
didymium is usually found in minerals 
containing cerium, and it is interesting 
to find that this is no exception to the 
rule, although found in a new locality. 



For detailed descriptions of the method 
of analysis, &c., see Journal of the Che- 
mical Society, and Chemical News, for 
1867-8. 

Citrine. See Quartz. 

Clay. See KaoHn. 

Clay Ironstone. See Chalybite. 

Cleavage. A property possessed by 
many minerals of splitting more readily 
in certain definite directions than in 
others, and affording shining surfaces, 
usually plane, but sometimes curved, 
called " cleavage planes ;" these cleavage 
planes have often a pearly lustre, even 
when the general lustre of the mineral is 
not pearly. The cleavages are usually 
parallel to some of the primaiy forms. 

Cleavelandite. See Albite. 

Cleiophane. See Blende. 

CUNOCLASB, 

[Klinoclase. Clinoclasite. Oblique 
Pnsmatic Arseniate of Copper.] Oblique; 
in small crystals, like Figs. 163 to 166 ; 
with a perfect cleavage parallel to O, 
more commonly in weoge-shaped or 
hemispherical aggregates, with curved 
cleavage ; and radiated, fibrous, or 
columnar structure ; brittle ; translucent 
to opaque ; lustre vitreous, pearly, or 
resinous ; dark green or dark blue ; 
streak bluish-green; H. 2*6-3; G. 4*2- 
4*4 

B.y etc Altogether like Olivenite, 
which see. 

Comp. Hydrated arseniate of copper, 
as appears from the following analyses : — 
a. b. 

Arsenic anhydride 29*71 ... 27*09 

Oxide of copper 60*00 ... 62*80 

Phosphoric anhydride ... 0*64 ... 1*60 

Peroxide of iron 0*39... 0*49 

Lime 0*60... — 

SUica 1*12 ... — 

Water 7*64 ... 7*57 

Totals 100*00 ... 99*46 

The sp. gr. of a. was 4*258 (4*369 when 
powdered); that of b. was 4*312. a. was 
analysedbyBammelsberg; b. byDamour ; 
both were Cornish specimens. With 
arsenic anhydride 30*2, oxide of copper 
62*7) and water 7*57 the formula may be 

written 6CuA8s+3Hs (oxygen ratio =s 
6:6:3) or (CuOjsAsjOo+SOuHjO, or 

A8s02Cu0''8(CuH02)8. 

Loc Ting Tang ; Huel Unity ; Huel 
Muttrell; Huel (Borland, and other 
mines near St. Day, formerly; Provi- 
dence Mine, Lelant ; and more recently 
at Bedford United Mines, near Tavis- 
tock, in hemispherioaL masses of a pure 
dark bluish-green colour ; also found in 
Germany. 
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Obs. It may be disiingauhed from 
ohalcophjUite by its higher specific gra- 
vity and darker colour, as also by its de- 
flagration on charcoal (chalcophyllite 
fuses quietly); from torbemite it may be 
distinguished by its different blowpipe 
reactions and darker colour. The crystals 
may always be recognised by their form. 
Allan observes, "The crystals usually 
present a very dark blue colour and bril- 
liant lustre," and *' are easily recognisa- 
ble, being aggregated in divergent groups, 
or disposed in extremely minute indivi- 
duals in cavities in quartz." 
Angl€8, 

M M' = Se** OO' O r = 123* 48' 

M'O d5 00 ra 155 42 

Os 80 30 sa 161 00 

Oa 99 30 Ma 11$ 00 

ClinodiagonaL The inclined lateral 

axis of obuque crystals is so called ; a 

cleavage plane parallel to this axis and 

the principal is called a clinodiagonal 

cleavage. Thus a cleavage parallel to b. 

in Fig. 160 will be clinodiagonal ; parallel 

to a. would be orthodiagoiml, 

OoaL This is rather a rock than a 
mineral, but a few words here will not 
be out of place. The most evident group- 
ing of the different varieties of coal is as 
follows : — 

1. Anthracite. 

2. GannelCoaL 

3. Caking Goal 

4. Brown Coal or Lignite. 

Of these only the first and the last have 

occurred in the two western counties, 

and these mostly in Devonshire. 
The Lignites of Bovey Tiacey have 

been worked in connexion with its clays 

for many years. 
The following is an analysis of the 

Bovey Lignite, by Vaux (Joum. Chem. 

Soc. 1, 318, 1869):— 

Carbon 66*31 

Hydrogen 6-63 

Oxygen 2286 

Nitrogen 0*57 

Sulphur 2 36 

Ash 2-27 

Total 100-00 

''Thin intermittent beds of Anthra- 
cite stretch eastwards from Abbotsh>im, 
on the shores of Barnstaple Bay, through 
Bideford in a straight line to Hawkridge 
Wood, near Umberleigb, a distance of 
about twelve miles." (Report Devon 
Assoc., 11, 11, p. 345.) Anthracite has 
been worked also at Tavistock. The 
author fo.und a shining black carbona- 
ceous coating in the joints of the killas 
at Huel Jane (near Truro), and near 
Hayle. That from Huel Jane when 



scraped off and dropped into melted 
nitre, deflagrated, thus shewing its car- 
bonaceous nature. 

Cobalt Bloom. Cobalt Coating. Cobalt 
Crust. See Erythrite. 

COBALTITE, 

[Cobaltine. Cobalt Glance. Bright 
White Cobalt.] Cubic; in crystals like 
Figs. 1, 2, 8, 32, 43, 45, 46, 48 ; cleavage 
perfect, parallel to a, the faces a usually 
striated as in pyrites; more commonly 
massive, compact, granular, or dissemi- 
minate ; or stalactitic, botryoidal, reni- 
form, arborescent ; brittle ; fracture un- 
even ; opaque ; lustre metallic ; silvery 
or reddish-white, grey or greyish -black ; 
streak greyish-black; H. 5-6*5; G. 6-6*3. 

B.f etc. In matrass is unaltered, or 
gives a light yellow or white sublimate ; 
on C yields copious arsenical and sul- 
phureous fumes, deposits a white incrus- 
tation, and fnaea to a grey brittle mag- 
netic globule ; with borax and micro, 
yields Co reactions ; decomposed by warm 
HNO3, depositing arsenious anhydride 
and sulphur. 

Com^. Sulpharsenide of cobalt, often 
with nickel and iron. No analysis of a 
British specimen is known, but foreign 
specimens contain from 19 to 21 per 
cent, of sulphur, 43 to 45 arsenic, and 9 
to 33 cobalt. With 19*3 of sulphur, 45*2 
arsenic, and 35 '5 cobalt the formula may 
be written CoSAs or CoSj+CoAss or 
Co(SAs)s. 

Loc Botallack, in small particles, 
embedded in reddish quartz and chlorite ; 
it is said to have been found also at the 
Wherry Mine, Penzance ; Dolcoath ; 
Huel Spamon; and St. Austell; also 
Sweden, Norway, Germany. 

Obs, The crystals are most readily 
distinguished from smaltite by their 
cleavage. 

Angles, Same as pyrites. 

o o = 109° 28' a a = 90* 00' &c. 

Cockle. See Tourmaline. 

Cockscomb Pyrites. See Marcasite. 

Cogwheel Ore. See Boumonite. 

Colour. A physical character, which 
is of considerable importance and very 
distinctive in minerals which bave a 
metallic or submetallic lustre, as Pyrites, 
Galena, Wolfram, &c., but of very little 
importance in those whose lustre is 
vitreous or resinous, as Cassiterite, 
Blende, Quartz, Calcite, &c. Vcbrieiies 
of these species are, bowever, often 
founded upon colour alone. 

Columnar. Made up of small columns. 
See Physical Characters of Minerals 
(Structure). 

I Common Felspar. See Orthoclase. 
' Common Spar. See Quartz. 
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Ck>mpaot. A tenn applied to apeci- 
mens which exhibit no peculiarity of 
Atractnre. See Physical Characters of 
S^erals (Strueture). 

Concentric lamellar. A structure re- 
sembling that of an onion. See Physical 
Characters (Structure). 

Concretion. Grown together. Nodules 
like those of (diert and ironstone, the 
grains and spherules of oolite, and the 
ffrape-like clusters of the magnesian 
limestone are termed "concretions," as 
formed by a molecular aggregation, dis- 
^ot horn crystallization. (Page, Hand- 
book of Geological Terms.) 

ConchoidaL Shell-like. When a 
mineral breaks with a curved fracture, 
somewhat like the inside of a shell, it is 
said to be conchoidaL Ex. Flint. 
Condurrite. See Domeykite. 

CONNELLITE, 
Hexagonal ; in small acicular crystals, 
like Figs. 228, 229 ; translucent ; lustre 
▼itreous; colour fine blue ; streak light 
blue (?) 

B., etc In matrass yields a little water 
with acid reaction, and decrepitates ; on 
C tinges the flame greenish-blue and 
fuses to a reddiah globule ; with soda 
yields a bead of copper ; the slag gives 
the reaction for sulphur when moistened 
and placed on silver ; soluble in HCl or 
HNO3. 

Comp, Hydrated sulphatochloride of 
copper. No quantitative analysis is 
known. 

Loc, Huel Providence ; Huel Unity ; 
and Huel Damsel, formerly, in slender 
prisms, like Figs. 228, 229 ; also fibrous 
or massive, in thin veins with other 
copper ores. 

Ob8, The colour of the massive 
mineral is much darker than that of the 
fibres or crystcds. Only a few specimens 
are known, and these were all obtained 
many years ago. The crystals are about 
1-lOth of an inch in length, and l-200th 
in thickness. Specimens may, perhaps, 
be found in old collections ranged with 
the arseniates and phosphates of copper. 
Angles, 

P P over summit = 73** 40 
PP adjacent 132 50 

Pa 143 10 

Pc 133 53 

wV 163 50 

WW" 137 10 

wc 156 02 

wa 166 54 

Pw 152 37 

ac 150 00 

CO 120 00 

aa 120 00 

Observed forms P w a c, Pc 



COPPER. 

[Native Copper.] Cubic ; in modified 
octahedrons, cubes. &c.; crystals like 
Figs. 8 to 16, 59, 60, but usually indis- 
tinct; often macled, or aggregated to 
form dendritic, capillary, or interlacing 
masses, also in thin laminae or massivp ; 
malleable ; fracture hackly ; opaque ; 
lustre metallic ; copper-red, often with 
a brown tarnish, or thin green coating of 
malachite ; streak light red and shining ; 
H. 2-5 ; G. 8-5-9-0. 

B., etc In matrass unaltered, or 
darkens on the surface somewhat ; on C 
fusible at 3 to a bead which is bright 
while hot, but covered with a dull black 
crust of oxide when cold, and generally 
tinges the flame slightly green; when 
moistened with HOI and heated colours 
the flame intensely blue ; soluble readily 
in HNO3, forming a green solution and 
giving ok orange coloured fumes. 

Comp, Copper, almost pure ; contain- 
ing sometimes a little iron, silver, or 
bismuth. 

Loc Botallack, Huel Cock, and other 
mines at St Just, in ramose and mossy 
aggregations ; many parts of the Lizard 
district, in the joints of the serpentine ; 
Bellurian Cove and the Ghostcroft, near 
Mullion ; Piwiannack, in conglomerate 
with pyrites ; Binner Downs and Tre- 
nance, near Helston; Leseave, Trewa- 
vas. New Hendra, and Huel Prosper, in 
Breage, (in thin veins); Owen Vean, St 
Hilary ; Providence and other mines near 
St. Ives; East Belistian, and other mines 
in Gwinear ; Huel Crenver, in Crowan ; 
Hufll Gorland, Huel Unity, and other 
Gwennap mines (Figs. 1, 2, and other 
forms, and in thin leaves filling joints in 
quartz); Huel BuUer, Huel Basset, and 
other mines near Cam Brea ; Tresavean, 
lately, in arborescent forms with chlorite 
and oxide of iron ; Condurrow, Dolcoath, 
Cook's Kitchen, and the mines near 
Camborne ; Cam Brea and Huel Druid, 
like Fig. 1, with a dull brown tarnish, 
and also in thin plates, dendritic, and 
mossy; Huel Music, Polberrow, and 
other mines in St. Agnes; Great St. 
Geoi^e Mine, Perranzabuloe ; Crinms 
and Great Dowgas, near St. Austell; 
East Crinnis, Par Consols, and Lanescot, 
near St. Blazey (reticulate); Gunnislake ; 
West Caradon ; Fowey Consols ; Phoenix ; 
Devon and Coiirtenay, Devon Great Con- 
sols, Huel Crebor, and other mines near 
Tavistock; also many other parts of Eng- 
land; Wales, Scotland, Ireland, and 
most of the countries in Europe, and 
many parts of Asia, Africa, America, 
and Australia. 
06«, Copper may be readily reccjgnisea 
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by its colour when freshly out, and its 
malleability. Figs. 3 and 4 are com- 
pressed macles observed in Cornish spe- 
cimens. 

Angles. 

o o =5 109° 28' a d = 135** (Xy 

aa 9000 ae 153 26 

dd 120 00 ee' 143 08 

ao 125 16 de 161 34 

do 144 44 

Copper Black. See Melaoonite. 

Copper Glance^ See Chaloooite. 

Copper Green. See Chrysocolla. 

Copper Mica. See ChalcophyUite and 
Torbemite. 

Copper Nickel See Nicoolite. 

Copper gyrites. See ChaloopyritOk 

Copper V itrioL See (>anosite. 

Copper Uranite. See Torbemite. 

Copperas. See Melanterite. 

Coralloid. Branched like a coral Ex. 
iios-ferrL 

Cornish Diamond. See Quartz. 

Cornish Tin Ore.. See Cassiteiite fWood 
Tin). 

CORNWALLITJB. 

Amoiphons; reniform, or minutely 
bot^oiaal ; compact or disseminate in or 
on OUvenite ; brittle ; fracture conchoi- 
dal ; lustre non-metallic ; rich verdigris 
or dark green; streak the same; H. 
4-5; G. 4-1-4-3. 

B,, etc In matrass and on C like 
Olivenite. 

Comp, Hydrated arseniate of copper, 
as appears from the following analyses : — 

a. b. Ok d. 
Arsenic anhy- 
dride 2978 30-65 30*00 29*00 

Phosphoric 

anhydride.. 2-64 1*77 — — 
Oxide of cop- 
per 56-00 54-22 54-00 51-00 

"Water 12*68 13-36 1600 18-00 



Total ... 100-00 100-00 lOO'OO 98-00 
All were Cornish specimens, a. and b. 
were analysed by Lerch; c. and d. by 
Chenevix ; the sp. gr. of d. was 4-28. 

Another analysis by Lerch (e.) is given 
below, compared with two recent a^oaly- 
ses by Church, (f. and g.) 

Oxide of copper 64*61 69^5 68-33 

Arsenic anhydride... 30-21 30*47 3375 
Phosphoric an- 

hydnde 2*16 271 — 

Water 13-02 8-25 7-92 

Totals 100-00 101*38 100*00 

In the analvses f. and g. the water is 
jnuch leas than in the other. If in the 



earlier analyses the water were merely 
determined by difference, the anomaly 
might easily be explained. With arsenio 
anhydride 32*0 per cent., oxide of cop- 
per 55-4, and water 12*6 the formula may 

be written Ass5Cu6H3 or Cu82As04+ 
2CuHsOa-h3H,Oor AsaOaOuo%-l-2CuHo, 
+30H8. This shews it to be closely 
related to ehHte. Church adopts the for- 
mula A8s6Cu3Ht. 

Loe, Probably some of the Gwennap 
Mines. 

Ohs, It may be readil^jr distinguished 
from chrysocolla, which it much resem- 
bles, by its hardness and blowpipe reac- 
tions ; from malachite, by its solubility 
without effervescence in HNO^. 

COVELLITE. 

[Covellinew Indigo Copper.] Hexa- 
gonal ; with perfect basal cleavage ; crys- 
tals very rare; usually massive, foUa- 
ceous ; renif orm, investing, pulverulent, 
or granular ; sectile ; thin leaves flexible ; 
opaque; lustre submetaUic, pearly, or 
greasy; deep blue; streak black, or 
dark lead-grey; shining; H. 1*5-2; G.. 
3-8 to 3*9 ; crystaU 4*6. 

B.f eic In matrass gives a sublimate 
of sulphur; in open tube sulphureouer 
fumes; on C bums with a blue flame 
and sulphureous odour, and fuses to a glo^ 
bule of copper, which is more perfectly 
reduced by the addition of a little soda ; 
decomposed bv HNOa, forming a green 
solution, and leaving a white deposit of 
sulphur. 

Comp, Anhydrous sulphide of copper. 
Ko analysis of a British specimen is 
known, but foreign specimens vield from 
32-0 to 34-3 per cent, of sulphur and 
64 '5 to 66 *0 of copper, with usually a little 
lead or iron. With copper 66-5 and sul- 
phur 33*5 write CugSj or CuS. 

Xoc. Huel Kind, St. Agnes; Huel 
Maudlin, investing chalcopyrite; Cam 
Brea, pulverulent ; idso Vesuvius, 
Saxony, Poland, Thuringia, &c. 

CBOMFOBDITE, 

[Phos^nite. Horn Lead.] Pyramidal; 
usually m four-sided prisms more or less 
modified; with three easy cleavages 
forming angles of 90** O' and 135' O' ; brit- 
tle or almost sectile ; fracture oonchoi- 
dal ; transparent to translucent ; lustre 
adamantine to waxy ; white, or greyish, 
yellowish, greenish, brownish; streak 
white; H. 2*5-3; G. 6-6*3. 

B.y etc In matrass melts and some- 
times turns darker while hot; on C 
melts at 1 to a yellow globule, which 
becomes white and dystaXLine on 
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cooling ; in BF gives a bead of lead with 
white coating of chloride of lead ; with a 
micro, and oxide of copper gives the re- 
action for chlorine; soluble with effer- 
vescence in HNO3. 

Comp, Anhydrous chlorocarbonate of 
lead. The Cornish specimen has not been 
analysed, but three snecimens from Derby- 
shire yielded the following results : — 
a. b. c. 
Carbonateof lead ... 48-4 48*46 48*22 

Chloride of lead- 63-5 60*93 61*78 

a. by Klaproth, b. by Bammelsberg, c. 
by Smith. With carbonate of lead 49*0 
and chloride of lead 61*0, or oxide of lead 
81*9, carbonic anhydride 8*1, and chlorine 

13*0 the formula may be written PbC + 
PbCla or PbCOs+PbCla or COPbo'TbCla- 
Loc, One specimen only has been 
found in Cornwall, which is like Fig. 78, 
its exact locality is believed to be Huel 
Confidence, Newquay, St. Columb Minor. 
It occurred in a gozzan. Also Derby- 
shire and Scotland, Sardinia and Silesia, 
but very rare. Some crystals from Der- 
byshire were sold at prices from £16 to 
£20 each. 

Ohs, It may be readily distinguished 
from Cerussite by the reaction for chlo- 
rine with oxide of copper, and by the 
form of the crystals. The cleavages are 
parallel to O, M, a. 
AtngUi. 

M O = 90' OO' a X = 123** 08' 
MM 90 00 Os 112 24 
Oa 90 00 xx' 113 48 

Ma 136 00 XX 107 21 
M u 161 34 s a 146 47 
Mx 146 64 ss 131 10 
Ms 161 26 

CBONSTEDTITE, 

[Chloromelane.] Hexagonal ; in three 
or six-sided prisms, vertically striated, 
and often in radiating aggregations of 
such prisms, tapering somewhat toward 
the summit, sometimes in hemihedral 
or macled forms, like Figs. 219, 236, 237, 
238; or reniform; or massive, fibrous, or 
amorphous ; cleavage parallel to O, very 
perfect, sometimes curved ; brittle ; thin 
fibres, somewhat flexible and elastic; 
translucent to opaque ; lustre vitreous, 
brilliant ; black ; streak very dark green; 
H. 2-6-3*6; G. 3*3 to 3-6. 

B., etc In matrass gives off water; 
on C froths and fumes somewhat on 
the edges, yielding in the RF a grey 
or black magnetic globule; with borax 
gives the reactions for iron and manga- 
nese ; with soda on Pt. foil the reaction for 
manganese ; decomposed by strong HOI, 
leaving a deposit of gelatinous silica. 



Comp. Hydrous silicate of iron. Two 
analyses of Cornish specimens, by Pro- 
fessor N. S. Maskelyne and Dr. Flight, 
yielded the following results : — 

a. b. 

Iron peroxide 36*762 32762 

Iron protoxide 36*307 38*670 

Silica 17*468 18*546 

Lime 0*087 — 

Water 10*087 10*132 

Totals 100*711 100*000 

With protoxide of iron 41*54, peroxide 
of iron 30*77, silica 17*31, and water 
10*38 the formula may be written 3FeSi 
04+4(Fe2)"H«Oe, A small sample very 
carefully picked actually yielded 41*272 
of iron protoxide. 

Loc, Huel Maudlin, Lanlivery, in 
divergent groups, like Figs. 219, 236, 
237, 238, on chalybite and decomposing 

r'tes, with Hisingerite and Yivianite ; 
found in Bohemia and BraziL 

Obs, It is one of the rarest British 
minerals, only a few specimens having 
been obtained. Some recent observations 
on the peculiarities of its form, &c., will 
be found in the Journal of the C^em. 
Soc. for Jan., 1871, p. 11. 

Crosscourse Spar. See Quartz. 

Cryptocrystalline. Amorphous. 

CrystaL Minerals which occur in geo- 
metrical forms are said to be crystallized. 
Each specimen is a " crystal," twin crys- 
tal, or group of crystals. The surfaces 
are termed "planes," even when curved, 
rough, or striated. The meeting of two 
planes produces an " edge ;" of three or 
more planes an "angle.." 

Crystalline. Made up of small and 
indistinct crystals. 

Crystallography. The science of crys- 
tals. The numerous forms of crystals met 
with in nature are usually referred to six 
simple types or "systems," depending 
upon the number, position, and relative 
lengths of certain miaginary lines called 
" axes," to which the various planes are 
referred. Somte of the names which 
these systems have received from various 
writers are here set down, the first men- 
tioned being the names adopted in this 
work. 

1. Cubical. Trimetric. 
Monometrio. Orthotype. 
Tessular. Orthornombic 
Isometric. One & one axiaL 
Begular. 4. Oblique. 

2. Pyramidal. Monoclinohedric 
TetragonaL Monoclinic. 
Dimetric. Hemiorthotype. 
Two & one axiaL Two & one mem 

3. Bhombic. bered. 
Prismatic. 5. Anobthic 
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Triclinohedric 6. Hexagonal. 
TricliBia Bhombohednd. 

Anorthotyx)e. Three & one skxiaL 

One & one mem- 
bered. 

1. Cubical Thkee axes, at bight 

ANGLES, EQUAL IN LENGTH; plimaiy 

form, tiie ootfthedron (Fig. 1), or the 
cube (Fig. 2). 

2. Pyramidal Three axes, at right 
angles, two equal, one longer or shorter. 
The unequal axis is called "principal," 
the other two are "lateral" Primary 
form, a double pyramid with square base, 
or a prism with square base. 

3. Rhombic. Three axes, at bight 
ANGLES, ALL UNEQUAL. One is chosen 
for the "principal," of the remaining 
axes the longer is termed " macrodiago- 
nal," the shorter "brachydiagonaL" 
Primary form, a double pyramid on 
rhombic base, or a prism on a rhombic 
base. 

4. Oblique. Thbee axes ; two in- 

TEBSBCT each OTHEE AT AN OBLIQUE 
ANGLE, AND ABE CBOSSED BT THE THIBD 
AT BIGHT ANGLES; ALL UNEQUAL IN 

LENGTH. One of the oblique axes is 
chosen for principal; the one which 
forms a right angle with this is termed 
" orthodiagonal," the other lateral axis 
is "clinodiagonal." Primary form, an 
oblique double pyramid, or oblique 
pnsm. 

6. Anorthic. Thbeb axes, all in- 
clined, ALL UNEQUAL. One is chosen 
for principal, the others are macro and 
brachydis^onaL Primary form, a doubly 
oblique double pyramid, or doubly 
oblique prism. 

6. Hexagonal FoUB AXES ; THBEE 

LATEBAL, EQUAL IN LENGTH AND LYING 
IN ONE PLANE, AND MAKING WITH EACH 
OTHEB ANGLES OP 60°, THE POUBTH PBIN- 
OIPAL, AT BIGHT ANGLES, AND OP ANT' 

LENGTH. Primary form, a double pyra- 
mid on a hexagoniBd base, or a prism on 
the same base. 

Cube. A solid six-sided figure, the 
sides equal squares. (Fig. 2.) 

Cube Ore. See Pharmacosiderite. 

Oupellation. A method of separating 
the noble metals from lead and other 
impurities. It may be successfully per- 
formed on a small scale as follows :-7A 
hole is made in a piece of charcoal, about 
one-half of an inch wide and the same in 
depth. This is filled with slightly mois- 
tened bone ash (a bone burnt in an open 
fire and finely crushed will do very well), 
and pressed down with some smooth con- 
vex surface so as to produce a correspond- 
ing smooth concavitv. In this hollow 
the assay, mixed with several times its 



weight of lead (unless the sample be a 
lead ore), is placed, and treatea with a 
strong oxidismg flame. The lead will 
become oxidised and sink into the bone 
ash, carrving any impurities with it, and 
leaving the noble metal, gold or silver, as 
the case may be, on the surface. If the 
operation be well done the bead will be 
very nearly a perfect sphere. In this way 
silver may be detected in a few grains of 
almost any specimen of galena, a mag- 
nifying glass being used to detect the 
bead of nlver. 

CT7PBITE. 

[Bed Copper Ore. Red Oxide of Cop- 
per.] Cubical; in cubes, octahedrons, 
rhombic dodecahedrons, and other forms 
(Figs. 1, 2, 3, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 24, 30, &c.); cleavage parallel to O, 
perfect ; also fibrous, granular, compact, 
earthy, or disseminated ; brittle ; frac- 
ture oonchoidal or imeven ; subtranslu- 
cent to opaque ; submeiallic, adaman- 
tine, silky ; splendant to dull ; various 
shades of red to dark reddish-grey, often 
with a dark brown tarnish, or sometimes 
a green coating of carbonate ; streak 
brownish-red, snining, or eartny; H. 
3-5-4; G. 5-6-6-2. 

Vwr, Chalcotrichite, capillary red 
oxide, or plush copper, is a fibrous 
variety, witn silky lustre and very beau- 
tiful red colour, which seems made up of 
elongated cubes. 

Tile ore is a massive earthy variety, 
which often contains a considerable pro« 
portion of oxide of iron. 

Ruby Copper consists of small and 
brilliant crystals of a dark red colour. 

B., etc. In matrass no change, or be- 
comes darker ; on C with a strong flame, 
RF, is reduced to a bead of Cu ; with 
borax and micro, gives Cu reactions ; if 
moistened with HOI tinges the tip of the 
flame bright blue; soluble in HC1« 
HNO3, and ammonia. 

Comp, Anhydrous cuprous oxide. The 
following analysis of a Cornish specimen 
is by Chenevix : — 

Copper 85*6 

Oxygen 11*5 

Total 97-0 

With copper 8878 and oxygen 11-22 the 

formula may be written Cu^ or CugO. 

hoc Fine specimens of crystallized 
cuprite have been obtained from Huel 
Basset, South Huel Basset, South Huel 
Frances, Huel Buller, Huel Druid, and 
other mines near Redruth ^ Huel Music : 
Dolcoath ; Cam Brea ; Tmcroft ; Huel 
Unity ; Huel Gorland ; Huel Prosper ; 
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Hael Muttrell; Huel Virgin; Ting 
Tang ; Treskerby ; Huel Orenver ; Hue! 
Abraham; St. Ives Consols; Huel Ed- 
ward, Huel Speed, Botallack, and other 
Bt, Just mines; Mullion, and other 
places in the lozard district ; Polgear, 
wendron ; Fowey Consols; G-unnislake; 
Fhcenix Mines ; Oarrath United, Cak- 
tock; Huel Orebor; Devon Great Con- 
sols ; Bedford United ; and other mines 
in Devon and ComwaiL 

Chalootriohite has been found at South 
Huel Frances ; West Huel Basset ; Huel 
Unity ; Huel Gk>rland ; Owen Vean, St. 
Hilary ; Gunnislake ; Phoenix ; Fowey 
Consols: Huel Charlotte, St. Agnes 
(1825); kc. 

Tile Ore occurs in very many of the 
above-named mines. Cuprite occurs also 
in France, Spain, Germany, Italy, Sibe- 
ria, Australia, Cuba, Chiu, the United 
States, &o. 

Obi, The figures referred to above are 
all Cornish or Devonshire forms. 
Angles, 

00 = 1(W 28' ha = 144* 44' 
a a 90 00 no 160 32 

d d 120 00 p o 164 12 
oa 125 16 pd 160 32 
da 144 44 

CYANOSITB. 

[Chaloanthite. Blue VitrioL] Anor- 
thic ; crystals somewhat like Fig. 183, 
with an imperfect cleavage parallel to 
M ; also amorphous, stalactitic, renif orm, 
fibrous, pulverulent; brittle; fracture 
conchoidal or uneven; semitransparent 
to translucent ; lustre vitreous ; various 
shades of blue, or greenish-blue ; streak 
white; H.-2*5; G.2-2-2*3; taste very 
nauseous and metallic. 

B,,etc In matrass melts very readily 
at first, gives off blrge quantities of 
water and acid vapours with a strong 
smell of sulphur; finally becomes a 
nearly white dry mass ; on C is readily 
reduced to a bead of Cu, tinging the 
flame green; soluble in water, forming 
a blue solution, which deposits a film 
of Cu upon clean iron. 

Comp, Hydrated cupric sulphate. 
When pure its composition is nearly — 

Oxide of copper 32*00 

Sulphuric aimydride 32 "00 

Water 36-00 

Total 100-00 

This may be represented by the follow- 
ing formulae :—CuS-l-5H, or CUSO4+ 
6H,0 or SOaCuo'TOHj. 

Loc Ting Tang, and other mines in 
Gwennap, in crystals nearly an inch 



long, formerly; St. Ives Consols; Tre- 
varthen, near Marazion; Botallack, in 
the Crown*s lode, at 165 fathoms &om 
the surface, fibrous and crystallized ; 
South Frances, and other mines near 
ftedruth ; West Huel Jane ; Qunnislake, 
fibrous and massive ; also found in Wales, 
Ireland, Hungary, Gennany, Sweden, 
Spain, Chili, &c. 

Obt, It is often found on burrows and 
in old workings, and is a product of the 
decomposition of other copper ores. The 
water from most copper mmes has vum.- 
ally some cyanosite in solution. Wor]ca 
for the extraction of tiie copper have 
been established from time to time at 
Camon, Perranzabuloe, and other places. 
For this purpose it is only necessary to 
leave pieces of scrap iron in the cupreous 
water, when the copper is slowly preci- 
pitated upon the iron. Beautiful speci- 
mens of precipitated copper are occasion- 
ally found on nails and fragments of iron 
in the old workings of copper mines. 
Angles. 

O M = 108** 12* M n = 153* 44' 
OT 127 31 Mv 126 10 
MT 123 10 Ov 12538 
Mr 126 67 

IX 

bark Red Silver Ore. SeePytargyrite. 

Decomposed. Separated into its ele- 
ments, or into less complex parts. 

Decrepitation. The crackling noise 
heard when many minerals are suddenly 
heated. The mineral usually flies to 
pieces. Ex. Blende, Wolfram. 

Deltohedron. A regular solid geome- 
trical figure, bounded by 24 equal "del- 
toids" ^ig. 5). It is a common form for 
crystals of garnet, and hence is sometimes 
called the granatohedron. 

Deltoid. A plane four-sided figure, 
such, that one of its diagonals divides it 
into two eqvLsl scalene, and the other into 
two unequal isosceles triangles. 

DEMIDOPFITB, 

Amorphous; earthy; translucent to 
opaque; surface splendant; sky blue or 
greenish; streak blue; H. 2; G. 2*25. 

B,f etc. In matrass turns darker and 
gives off water ; on C alone turns dark; 
with borax yields a grain of copper ; de 
composed by acids, depositing silica. 

Comp. Hydrated silicate and phos- 
phate of copper. 

Loc It IS said to be found in Corn- 
wall (Bristow's Manual of Mineralogy, p. 
107) ; and in Cumberland, in company 
with quartzose rock and malachito; also 
Valpanuso. 
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Oha, It covers some of the malachite 
of Nischne Tagilak in delicate layers. 

Dendritic. Tree-like, branched. A 
term applied to the branching forms com- 
mon in native silver and other minerals. 

Desmine. See Stilbite. 

Devonite. See Wavellite. 

Biallage. See Pyroxene. 

DIALLOGITE, 

[Carbonate of manganese.] Hexago' 
nal ; in small rhombohedrons, drusy ag" 
gregates, reniform masses, earthy crusts* 
or pulverulent ; brittle ; fracture uneven ; 
opaque or translucent on thin edges ; 
vitreous to pearly ; rose-red or brownish, 
often with a dark tarnish ; H. 4-5 : G. 
3-4-3-6. 

B., etc In matrass turns darker ; on 
C alone infusible; with soda forms a 
green bead; with micro, or borax gives 
Mn reactions ; soluble with effervescence 
in warm HCl or HNOg. 

Comp, Anhydrous carbonate of man- 
ganese. Church obtained from a Corn- 
ish specimen, of a pale rose red colour, 
and very pure : — 

Oxide of manganese 60*29 

Oxide of iron 1*66 

Carbonic anhydride 38*36 

Total 100*30 

Pure specimens have the following 
composition : — 

Oxide of manganese 61 *76 

Carbonic anhydride 38*24 

With this composition the formula may 

be written MnC or MnCOs or OOMno". 
The manganese is often partially replaced 
by magnesia or lime. 

Loc Said to have been found at 
Bovey Tracey, Botallack, and Huel 
Owles^ also found in Shropshire, "War- 
wickshire, Ireland, Germany, Hungary, 
Transylvania, Spain, United States, ko. 

Diaphaneily. A general term expres- 
sing the degree of transparency or 
opacity of minerals. The several degrees 
are: — 

a. Trantparent, Outlines can be dis- 

tinc^y .seen through such sub- 
stances. 

b. SemitrantparenU Outlines may be 

seen, but are indistinct. 
0. Tranalvcent, ^ Light passes through, 
but no outline can be seen. 

d. Suhtrandiicent, Light is only trans- 

mitl^d through thin edges or splin- 
ters. 

e. Opaque, No light is transmitted. 
Dichroic. Minerals which appear to 

be of two different colours by transmitted 
light, according to the direction in which 



they are viewed, are said to be dichroic. 
Those which appear of three colours are 
said to be triehroic. Tourmaline is often 
dichroic, and axinite is tricl^oio. 

Dihedral Having two planes. A 
crystal like Fig. 160 is said to be a prism 
with a dihedral summit. 

Dimorphism. This term is used to 
express the property possessed by some 
substances (both simple and compound), 
of crystaUiring in forms derived from 
two distinct sets of crystallographic axes. 
Thus carbon as diamond is Cubical, but 
as graphite it is Hexagonal. A sub- 
I stance which crystallizes in three forms 
is Primxtrpkotu. Sometimes the term 
I polymorphcue is used when the substance 
appears in more than two forms. 

The following cases of dimorphism 
I occur in Cornwall or Devon :— 
I Sulphide of Iron, ( Pyrites : Cubic. 

FeSjj. (Maroasite: Rhombic. 

Carbonate of ( Caloite: Hexagonal. 

lime, CaCOg. ( Aragonite ; Rhombic. 

The following is a case of trimor- 
phism: — 

Titanic f RutHe; Pyramidal. 

anhydride, s Anatase: Pyramidal. 

TiOj. iBrookitie: Rhombic. 

Disseminated. Sown or scattered. A 
term applied to minerals, whether crys- 
tallized or not, which seem to be scat- 
tered in small particles through a mass of 
another kind of matter. 

Divergent. Crystals which diverge 
from a common point of support are said 
to be divergent. 

Dogtooth Spar. See Calcite. 

Dodecahedron. A solid figure, bounded 
by 12 planes. The chief dodecahedrons 
are the f oLowing : — 

a. Rhombic Dodecahedron {Yis^). This 

is bounded by 12 equal ihombs. 

b. Deltoid Dodecahedron (Kg. 34). 

Bounded by twelve equal deltoids. 

c. Trigonal Dodecahedron (Fig. 36). 

Bounded by twelve equal triangles. 

d. Pentagonal Dodecahedron (Fig. 43). 

Bounded by twelve pentagons. 

DOLOMITE. 
[Bitter Spar. Brown Spar. Pearl 
Spar.] Hexagonal; in rhombohedrons, 
which are often curved ; or in other 
forms resembling those of calcite and 
chalybite (Figs. 197 and 231); cleavage 
perfect, parallel to R, but often curved ; 
also massive, granular, or compact; 
transluceot to opaque; lustre vitreous, 
resinous, or pearly, especially on cleav- 
ages; white, yellow, brown, greenish, 
reddish, black ; streak white, or slightly 
tinged as the colour in coloured varie- 
ties; H. 3-5-4; G. 2*8.31. 
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Var. a. Bitter Spar is a variety with 
a bitter taste. 

b. Brown Spar is the name given to 
dark brown varieties. 

c Pearl Spar includes those varieties 
whioh have a pearly lustre. 

d. Ankerite is a variety containing a 
considerable proportion of carbonate of 
iron. 

B.t etc. In matrass unchanged ; on 
alone infusible, but becomes alkaline : 
when treated with Co the light-coloured 
varieties turn pink or reddish; the 
darker varieties often turn brown or 
black from the presence of iron; slowly 
soluble in HOI or HNOg, with but a 
slight effervescence. 

Uomp, Anhydrous carbozlate of Ume 
and magnesia, with very often some iron 
or manganese. The mean composition 
of pure specimens is somewhat as 
follows : — 

Lime 30*34 

Masnesia 21*80 

Garfoonic anhydride 47*86 

Total 100*00 

With this composition the formula may 

be written OaMgaO or CaOOs+MgCOs 
or CaOaOao" W^ 

Loc, BotaUack, Huel Castle, Huel 
Owles, Levant, St. Just Amalgamated, 
and other St. Just mines, on quartz and 
brown iron ore ; St. Ives ; New Rose- 
wame ; Trevascus ; North Roskear ; West 
Ghiverton; Great South Chiverton; Pen- 
hale; Polgooth; Garras; South Hooe; 
Beerferris; Beeralstone, on fluor; near 
Kitley Park, rose-coloured ; also Cum- 
berland, Yorkshire, Scotland, Germany, 
Italy, Switzerland, Hungaiy, Tyrol, 
Norway, Sweden, the United States, &c. 

Obs, It is perhaps only a variety of 
calcite, rich in magnesia. It seems to 
pass into chalybite by an increasing pro- 
portion of iron. It may be distinguished 
from calcite by its superior hardness and 
density. 

Angles, Nearly the same as those of 
calcite. 

BB' = 73** 55' R' B' = 106' 15' 

D0ME7XITE. 

(Condurrite. Arsenical^ Copper Py- 
rites.] Amorphous; massive or disse- 
minate ; fracture uneven or flat conchoi- 
dal ; lustre metallic or dull ; tin-white, 
yellowish, brown, or black ; H. 1-3*5 ; 
G. 4-5. 

Var. Condurrite is a variety which is 
brownish-black externally, but tin-white 
or yellowish on a freshly exposed surface. 
It is so soft as to soil the fingers. 



B., etc In matrass yields usually 
some water, and a white or yellowish 
sublimate; on C fuses at 1, giving off 
arsenical fumes; with soda and borax 
yields a bead of copper; insoluble in 
HCl ; partially soluble in HNO3. 

Comp, Anhydrous arsenide of copper, 
the water being only mechanical and in 
partially decomposed specimens. The 
analyses of Blyth (a) and Faraday (b) 

Save as the mean composition of con- 
urrite— 

a. b. 

Arsenic 28*85 ... 29*89 

Copper 7115 ... 70*11 

Totals 100*00 .'!". 100*00 

With arsenic 28*7 and copper 71*3, the 
formula may be written CugAs or AsCug. 

Loc Condurrite has been found from 
time to time at Condurrow Mine, Cam- 
borne ; and at Huel Druid, Bedruth, in 
dark coloured, nodular, earthy masses. 

Dropstone. A local name for Stalag- 
mites. 

Drusy. " Dewy." A surface- which 
appears sprinkled with very small crys- 
tals; or the crystals themselves. 

R 

Earthy. A mineral, the surface of 
which when broken is somewhat soft, 
and presents a multitude of minute 
prommences without lustre, is said to be 
earthy. An earthy smell is that which 
is yielded by clayey substances when 
breathed upon. 

Earthy Manganese. See Wad. 

Effervescence. The peculiar frothy 
appearance observed when acids are 
poured upon limestone, and all similar 
phenomena, are called effervescence. It 
arises from the rapid disengagement of a 
multitude of minute bubbles of gas. 

EflSorescence. The peculiar powdery 
appearance produced on crystals of car- 
bonate of soda and other substances 
when exposed in dry air is so called. 

EisenkieseL A ferruginous variety of 
quartz. 

Eisennickelkies. See Pent^^dite. 

Elastic. A mineral which, after being 
bent, flies back to its original position, is 
said to be elastic ; mica is elastic ; 
talc, which often much resembles it, is 
only flexible 

Electricity. One of the physical cAor- 
acters of minerals. Some minerals be- 
come electric by friction, some by heat, 
and some by percussion. A very simple 
electroscope may be made from a bent 
glass rod, from which a smidl fragment 
of gilt paper is suspended by a tiiread 
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of silk. On approaching a substance, the 
electricity of which is excited by the 
above or any oth^ methods, the sus- 
pended fragment will move towards it. 
Many interesting experiments in eleotri- 
oity may be made by means of this simple 
instrument. The electricity excited by 
these simple means is not always of the 
same kind. Thus, fluor and apatite 
become negativeli/, wolfram, mispickel, 
and cassiterite positively electrified by 
friction. The kind of electricity varies, 
however, in the same mineral, according 
to the smoothness or roughness of the 
rubbed surface. 

Elements. Substances irhich have 
act as yet been decomposed. About 
sixty-three elements are known to che- 
mists, but the great majority of mineral 
substances are made up of a few only. 
The elements most commonly met with 
in the mineral kihgdom are- 
Oxygen, Aluminium, 
Hydrogen, Magnesium, 
Nitrogen, Iron, 
Carbon, Potassium, 
Silicon, Sodium, 
Calcium, Sulphur. 
See Part L of this work for a complete 
"Table op the Elements," with their 
specific gravities, &c 

Elvan. A Cornish name applied to the 
porphyritic dykes which intersect most 
of the mining districts. Many of them 
are highly felspathic, and some contain 
disseminated crystals of felspar, quartz, 
schorl, pinite, and other minerals. 

Emerald. See Beryl. 

Endellionite. See Boumonite. 

JSPIDOTB. 

Oblique; in modified, often macled 

Srisms ; one perfect cleavage, parallel to 
[ (Fig. 159), and oue imperfect, making 
angles of 115' 24'; also columnar, granu- 
lar, radiating, or massive ; brittle ; frac- 
ture uneven, oonchoidal, or splintery; 
semitransparent to translucent on thin 
edges ; vitreous ; pearly on cleavage ; 
green, yellow, red, brown, black, often 
pleochroic; streak white; H. 6*5; G. 
3-3-5. 

Var. The epidotes are divided into 
four groups, as follows :— 

a. Lime and iron epidote. 

b. Lime epidote. 

0. Mang&nesian epidote. 

d. Cerium epidote. 
The Cornish specimens are probably of 
the class a., but no analysis has been 
made, the mineral being so scarce. 

B., etc In matrass no change ; on C 
fiuible to a glaas, especially the dark 



varieties ; with borax gives reactions for 
Fe or Mn ; with micro, the same, leav- 
ing a skeleton of silica in the bead ; in- 
soluble in HCl or HNOs ; after ignition 
partly soluble, depositing powdery or 
gelatinous silica. 

Comp. Anhydrous silicate of alumina, 
iron, and lime. No analysis of a Cornish 
specimen is published, but foreign speci- 
mens yield about 38*0 per cent, of suica, 
21*0 of alumina, 16*001 peroxide of iron, 
and 24*0 per cent, of lime, with traces 
of magnesia. Sometimes the iron is 
partly replaced by manganese. With 
silica 38*1, alumina 21 '6, lime 23*5, per- 
oxide of iron 16*8, the formula may be 

written Fea2Al84ba6Sl or 4CaOSiOj+ 
2SiOs+2Ala03+Fe,03. 

LcH% Crowns' Bock, BotaUack, in thin 
light green radiating groups of crystals, 
on dark hornblende rock ; Mr. J. Came 
observes, "Epidote is visible in many 
other parts of the same cliff, in veins, 
and has also been found in the tin and 
copper lodes." (Trans. Boy. GeoL Soc. 
of Cornwall, voL it); Cam Silver, 
with Pyrites; Lamorna Cove, at the 
junction of the granite and slate ; Mara- 
zion, in quartz; St. Eeveme ; South 
Tresavean, in green acicular crystals, A;c. ; 
also Cumberland, Wales, Scotland, Ire- 
land, Norway, Frabce, Tyrol, &c. 

Obs, The crystals hitherto discovered 
in Cornwall have not been at all weU 
defined in form ; some are not unlike 
blades of grass, radiating from a centre, 
and pressed flat to the surface of the 
rook. 

Angles. 

M r = 116' ir M z = 104" 16' 

Ml 90 33 rn 125 16 

Mn 104 49 zz 109 51 

The face 1 is often striated. 

Equivalent. That weight of an ele- 
ment which is required to displace one 
part of hydrogen from a compound, or 
which one part of hydrogen will displace. 

ERINITS. 

Crystallization unknown ; mammi- 
lated, fibrous, concentric ; brittle ; 
opaque or subtranslucent ; lusinre resi- 
nous or dull; emerald-green to grass- 
green ; streak apple-green, or paler than 
colour; H. 4*5-6; O. 4*4. 

B., etc. In matrass decrepitates and 
gives off water ; on C fuses, giving off ar- 
senical fumes ; with borax yields a bead 
of copper; soluble in HNO3. 

Comp. Hydrated arseniate of copper. 
The following analysis is by Turner i- - 
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Anenic anhydride 3378 

Oxid« of copper 59*44 

Alnniim^ 1'77 

Water 6-01 

Total 100-00 

With arsenio anhydride 347, oxide of 
oopper 59 9, and water 5*4 the formuU 

might be written 'A8t5dii2H, or CuOs 
AB,05-t-2CuHsOi or A8aOjCuo"520i:^08. 

Zoc It has been found in old Cornish 
collections by Professor Church. 

Obt, It is said by Haidinger to come 
from the county of Limerick, in Ireland, 
hence the name. It occurs in mammi- 
lated and concentric crusts, with a 
crystalline fibrous structure, and rough 
surfaces, which are probably the termi- 
nations of minute crystals. 

ERUBBSCITF. 

[Purple Copper. Bomite. Horseflesh 
Ore. Buntkupferz.] Cubical; usually 
in cubes modified at the angles (Fig. 9), 
or macled (Fig. 58); the faces are some- 
times curved; also massive; sectile or 
brittle; fracture imperfect conchoidid 
or uneven ; opaijue ; lustre metallic ; 
copper-red to bluish or brownish ; often 
an iridescent tarnish; streak greyish- 
black, shining ; gcratch browmsh or pur- 
pUsh ;H. 3*3 ;G. 4*4-4*5. 

B.f etc In matrass gives a yellow 
sublimate ; on C melts to a black or dark 
reddish-brown, magnetic, brittle glo- 
bule; when roasted and treated with 
a little borax yields a bead of copper ; 
if moistened with HCl colours the flame 
blue ; soluble in HCl or HNO3, forming 
a green solution. 

Comp, Anhydrous sulphide of copper 
and iron. The following are analyses of 
Cornish specimens, a., a specimen from 
Condurrow Mine, by Plattner : b., from 
a mine near Bedruth, by Chodnew; 
both crystallized : — 

a. b. 

Copper , 5676 ... 57*89 

Iron 14*84 ... 14*94 

Sulphur 28*24 ... 26*84 

Totals 99*84 ... 9967 

With copper 62*5, iron 13*8, and sulphur 
23*7 the composition would be expressed 
bv the formula FeCugSs or 2CuS, FeS. 
The iron, however, seems to replace the 
copper in different proportions. 

Loc Pennance Consols, in crystals 
like Fi«. 58; South Tolgus, Huel BuUer, 
and other mines near Bedruth ; Cam 
Brea, Dolcoath, Tincroft, Cook's Kit- 
chen, Condurrow, Camborne Yean, and 
other mines near Camborne ; Tresavean ; 
Huel Jewell; Huel Falmouth; Botal- 



laok, Levant, and other St. Just mines ; 
Huel Alfred; Huel Boys; Great St. 
Gtoorge ; Britannia and Prmoe Begent, 
Ao,; also Somerset, Ireland, Norway , 
Siberia, Silesia, Bumat, Hesse, Hun- 
gai^, &e. 

Ohs. It may be readily distinguished 
from grey copper (chalcocite) by its supe- 
rior ^dness ana by the form of the 
crystals; from chalcopyrite by the colour 
of the aenUch, which is always yellow in 
chalcopyrite, but always brownish-pur- 
ple in erubesoite. 

Angki, 

a a =: 90' OO' o o = 109** 28^ 

ao 125 16 

SR7THRITE. 

[Erythrine. Cobalt Bloom. Arseniate 
of Cobalt.] Oblique ; in acicular prisms, 
like Figs. 170, 171 ; with a perfect cleav- 
age parallel to M ; more usually in aci- 
cular crystals or radiating groups ; or 
earthy crusts ; sectile ; thin plates flex- 
ible; translucent to opaque; pearly, 
vitreous, or dull; colour crimson, or 
other sluules of red, usually tinged with 
blue, often peach-blossom red, occamon- 
ally greenish or greyish ; streiUc like the 
colour, but paler ; sometimes the same 
crystal will be both green and red ; H. 
1*5.2*5; G. 2*9-3. 

B,, etc. In matrass gives off water 
and deposits a white crystalline subli- 
mate ; on C melts to a grey brittle glo- 
bule, depositing a white incrustation at 
some distance nrom the assav, and giving 
off a powerful odour resembling garlic : 
with borax and micro, a dark Uue bead 
is formed ; soluble in HCl and HNC^« 
forming a pink solution ; turns black if 
treated with KHO. 

Comp, Hydrous arseniate of cobalt ; 
the cobalt often partially replaced b^ 
nickel. No analysis of a Cornish speci- 
men is known, but foreign specimens 
yield from 38*0 to 54*0 per cent, of arse- 
nic anhydride, 18*0 to 36*0 per cent, of 
oxide of cobalt, and 12*0 to 24*0 per cent, 
of water. With arsenic anhydride 38*43, 
oxide of cobalt 37*55, water 24*02, the 

formula may be written Ass3Co8Hs or 
(Co)3A8a05+8H20 or AsjOsCo." + 8OH9. 
Loc Botallack, near Crown s Engine, 
with cobaltite and smaltite ; Boscom- 
mon cliff, with axinite; Huel Tre- 
noweth ; Huel Unity ; Dolcoath ; Huel 
Sparnon and East Pool, on smaltite; 
Pednandrea ; Polgooth ; Trugoe ; Wills- 
worthy Mine, Tavistock; also Cumber- 
land, Germany, Hungary, &c 
^ Obs, The earthy peach-blossom varie- 
ties are often found on ores of cobalt 
which have been left in dampsituatioBS. 
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Angles, 

O T = 124** 6V T s = 137° 06' 
MT 90 00 On 149 12 

Tk 156 05 OM 9000 

Erythiite. An old name for a peculiar 
red variety of felspar. 

F. 
FAHLERZ. 

[Tctrahedrite. OreyCk)pper. Fahlore.] 
Cubical; usually in ietranedrons, more 
or less modified, Uke Figs. 33, 35, 38, 39, 
40, 41, 42 ; also massive or disseminated ; 
brittle ; fracture conchoidal, uneven, or 
even; opaque, or very slightly translu- 
cent on thin edges; metallic or .sub- 
metallic ; steel grey to iron black ; crys- 
tals often rough and beautifully irides- 
oent; streak brownish, reddish, or 
black; H.3-4; G. 4 '5-6 -2. 

Var, Poljrtelite, or Freibergite, is a 
variety containing a notable proportion 
of silver. Tennantite is, perhaps, an 
arsenical Fahlerz. 

tf., etc. In matrass gives a red or red- 
dish-yellow sublimate ; on fuses readily 
and boils slightly; gives off arsenical 
vapours and rorms a white incrustation 
on the cool part of the charcoal, and 
leaves a difficultly fusible magnetic slag ; 
with soda and borax yields with difficulty 
a bead of copper ; decomposed by HCl or 
HNO3, forming a green solution and a 
light coloured deposit. 

Cwnp, Sulpharsenide or sulphanti- 
monide of copper, with variable quanti- 
ties of silver, iron, zinc, and mercury ; 
the pale varieties contain a large propor- 
tion of arsenic usually; the darker 
varieties more antimony. Of the two 
following analyses of Oomish specimens 
a. was by Henuning, from Gwennap, b. 
by Michell, from Crinnis :— 

a. b. 

Copper 48-40 ... 46*00 

Arsenic 11*50 ... — 

Antimony — ••• 21*00 

Iron 14-20 ... 17*20 

Sulphur 21-80 ... 14 00 

Silica 500 ... — 

SUver — ... 1'80 

Total 100-90 .*.*! 100*00 

The composition is so variable that it is 
difficult to give formulsB, but with copper 
60*2 per cent., iron 17 7, %rsenie 11 8, 
sulphur 20*2, the composition might be 
written As 2Fe 50u 4S, or Cug Fea S4 As ; 
with copper 46 7, iron 16 '4, antimony 18 -0, 
sulphur 18*9 it might be written OuBFe2 
S4Sb. 

Loc, Crinnis, and other mmes near 
St. AosteU, in large iridescent crystaU 



(Figs. 33, 35, 38, 39, 40, 41); Botallack ; 
Levant; Cook's Kitchen, Tincroft, Con- 
durrow, Tresavean, Carharrack, South . 
Huel Basset, and other mines in the 
neighbourhood of Camborne and Bed* 
ruth, formerly; Trevaunaoce, St. 
Agnes; Huel Prosper ; Herodsfoot ; Tre- 
vascus, Trenance ; Old Treburgett, St. 
Teath (Polytelite), Britannia and Prince 
Regent, North Molton ; Beeralstone ; 
Combemartin; Tavistock, &c.; also Scot- 
land, France, Spain, Italy, Germany, 
Hungary, Mexico, &;c. 

Ohs, The largest crystals have mostly 
oocxirred at Crinnis and other mines near 
St. AustelL Fahlerz may be distin- 
ffuished from magnetite ana hematite by 
inferior hardness ; from mispickel by its 
darker colour; from chalcocite (copper 
glance) by superior hardness and brittle- 
ness. The crystals may be distinguished 
from all other similar minerals except 
Tennantite by their form. Tennantite is 
probably only an arsenical variety of 
fahlerz. Perhaps analysis a. is Tennan- 
tite. The Polytelite from Old Treburgett 
contains a considerable proportion of 
silver. 

Angles, 

o o = 70* 32' o a = 126** 16' 

a a 90 00 od 144 44 

on 160 32 dd 120 00 

False Topaz. See Quartz. 

Felspar. This term, which is com« 
monly applied to a particular spedea 
(Orthoclase), is more properly a namft 
for a group of nearly-related species, dif- 
fering from each otner, however, in che^ 
mical composition, crystalline form, and 
other characters. Dana says^ "The 
felspar group is romarkable for its unity 
in crystallographicand all physical char- 
acters." The felspars aro characterized 
by a sp. gr. below 2*85; H. 6-7, or 
mostly scratched by a good, knife ; fusi- 
bility 3-5: crystallization oblique or 
doubly oblique, with two easy and nearly 
perfect cleavages forming angles of 90 , 
or nearly 90°. In all, the cleavage planea 
have pearly lustre, and some varieties of 
several species exhibit an opalescence, 
or a play of colours, when viewed in cer- 
tain directions. They have been sup^ 
posed to pass into each other by imper- 
ceptible degrees, and their chemical com- 
position would seem to favour this view, 
while the differences of crystalUne form 
are not great -enough to forbid the sup- 
position. Dana, however, considers the 
microscopic investigation of the felspara 
to be entirely in favour of the distinct- 
ness of the species. He remarks that 
oligodase and orthodase are often found. 
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together in granite, obsidian, and tra- 
chyte, and yet keep themselves distinct, 
even to microscopic perfection. This has 
f»lso been shown, by the Bev. Professor 
Haoghton, to be the case with albite and 
orthoclase in the granites of Cornwall 
and of Ireland. 

The chief species, according to Dana, 
are i~ 

O. ratio 

Cleavages. for RBsSi 
Anorthite... 94'10'&86»50' 1.3.4 



Labradorite. 93 20 


86 40 




3 


6 


Hyalophane — 
Andesite ... — 


— 




3 
3 


8 
8 


Oligoclase... 93 50 


86 10 




r3, 


9 


Albite 93 36 


86 24 




3, 


12 


Orthoclase.. 90 00 


90 00 




3, 


12 



The amount of silica increases with the 
increasing proportion of alkalies, fiom 
anorthite, which is usually without any 
alkali, to albite and orthoclase, with the 
protoxide bases solely alkaline. 

The following table, from Page's Hand- 
book of Geological Terms, exhibits the 
range of composition of tt^e «hief 
felspars : — 

Pot. 

7-U 
1-4 
0-1 
0-1 
1-8 



Soda. Idme. Iron 

1-4 1-8 i-a 

7-11 1- 8 0-1 

1- 4 0-lS 1-8 

0- 1 10-18 0-1 

S-10 S- 6 0-1 



SU. AInm. 

Ortho. 04-70 16-30 

Albite. 07-71 14-ao 

Labrad. 48-» lO-M 

Anorth. 4S-40 81-87 

Oligo. 00-04 18-S4 

Only albite and orthoclase have, as yet, 
been found in Cornwall and Devon ; 
these are described under their respec- 
tive headings. 

Some of the foreign felspan are valu- 
able as ornamental stones, while the 
large deposits of kaolin or china dap, in 
Cornwall, Devonshire, and elsewhere, 
are the results of the decomposition of 
felspar, of granite, or perhaps other fel- 
spathic rocks. 

Felspathic Containing felspar. 

Fibrous. A term applied to some 
minerals which occur in, or readily split 
into, fine thread-like portions, especially 
if somewhat elastic. Ex, Amianthus. 
Chalootriohite, &c. Filamentary and 
Capillary are terms used with nearly the 
same meaning. 

Fibrous Brown Iron Ore. See Limo- 
nite. 

Fibrous Gypsum. See Gypsum (Satin 
Spar). 

Fibrous Red Copper Ore. See Cuprite 
(Chalcotrichite). 

Fibrous Tin Ore. See Cassiterite 
(Wood Tin). 

Figure Stone. See Agalmatolite. 

Filamentary. See Fibrous. 

Flaming. A method of testing some 



substances with borax or micro, in a 
bead before the blowpipe bv rapidly 
blowing a strong and a weak blast alter- 
natelv. This intermit^t flame, with 
some metallic oxides, produces an opaque 
bead, when the ordinary treatment 
would give a transparent bead. £x. 
Oxide of Zinc. 

Flexible. Capable of being readily 
bent. 

Flint. See Quarts (Calcedony). Flints, 
apparently derived from chalk rock, are 
not uncommon in several parts of Com- 
widl, as Ludffvan, Breage, and other 
places near the coast, as well as aU 
around the coast itself on the beach. 
They occur also on the high ground of 
the Land^B End, and some parts of the 
Scilly Islands. 

Floatstone. A peculiar vesicular va- 
riety of quartz found in some of the 
Cornish mines, and elsewhere. 

Fluate of Lime. See Fluor. 

FLUBLLITB. 

Bhombic; in very small pyramids, 
with their solid angles truncated, like 
Fig. 89, but without the planes v. ; trans- 
parent to translucent ; lustre vitreous ; 
white; H. 3*0. 

Comp, According to Wollaston, it 
contains fluorine and aluminium, but an 
analysis is much needed. 

L[>c, Stenna Gwynn, St. Austell, 
with Autunite and Tavistockite, on a grey 
quartz rock. Sometimes incrusting smaU 
^vugs." 

06#. It was discovered by Levy nearly 
60 years ago, but has since been re-dis- 
covered by Mr. B. Tailing, of Lostwi- 
thieL Most of the specimens yet dis- 
covered are in the British Museum, and 
itis intended soon to make a new analysis. 
The larjppest crystals are less than one- 
tenth of an inch long. 

Angles. 

eO = 108* 00' ee' = 144'' 00* 

ee 109 04 

FLTTOB. 

[Ruor Spar. Cann. Blue John.l 
Cubical; in cubes, octahedrons, and 
most of the forms from Fig. 1 to Fig. 
32, also Figs. 53, 55, 58 ; with perfect 
octahedral cleavage ; also compact, nodu- 
lar, sranular, fibrous, or earthy ; brit- 
tle ; fracture conchoidal or uneven, but 
difficult to obtain in crystallized speci- 
mens ; transparent to oi>aque ; vitreous, 
splendant to glimmering; colourless, 
white, blue, green, yellow, brown, purple, 
red, black; sometimes dichroic; or co- 
loured in layers, parallel to the faces of 
the simple crystal; exhibits fluorescence 
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in a marked degree; streak white or 
slightly tinted as the colour ; H. 4 ; G. 
3-3 "2; pyro or frictio-phosphoric 

Var. Chlorophaneisaoompacty white, 
▼eUowish, or oluish variety, which is 
nighly pyro-phosphoric, shining with 
a beautiful green light when mode- 
rately heated, especially it newly 
raised. 

B., etc. In matrass often decrepitates, 
sometimes changes colour, or phos- 
phoresces ; on decrepitates, melts to an 
opaque white crystalline mass, colouring 
the flame duU ired ; with gypsum meli» 
to a transparent bead which is opaque on 
cooling; slowly soluble in HCl or HNO3, 
giving off a gas (HF) which corrodes 
glass; readily decomposed by warm 
HsS04, giving off HF abundantly, and 
being converted into sulphate of 
lime. 

Comp. Anhydrous fluoride of cal- 
cium. No anidysis of a British speci- 
men is known to the writer, but the 
usual composition is about 47 per cent. 
of fluorine and 53 per cent, of calcium, 
which would be represented by the for- 
mula OaFj. 

Loc. Huel Speam, Balleswidden, 
Speam Moor, and other St. Just mines, 
but very scarce ; St. Michaers Mount; 
Tremeame, in granite veins ; and Great 
Huel Yor, Breage, but very scarce; 
Stray Park, Dolcoath, North Boskear, 
and other Camborne mines; East Huel 
Crofty, Gam Brea, East Pool (crystal- 
lized and amorphous ** chlorophane," as- 
sociated with wolfram), and other mines 
in Illogan ; South Huel BuUer, Cardrew 
Downs, Pednandrea (crystallized, in many 
colours, and amorphous "chlorophane"), 
North Huel Grambler (Figs. 1, 7, 9, 21, 
23), Huel Spamon, Huel i>amsel, Huel 
Gorland, Huel Unity, Huel Unity Wood, 
uid other mines in Bedruth and Gwen- 
nap, in great variety of colour and form, 
also fibrous, concentric, or earthy ; North 
Downs ; Trevauoance, Huel Devonshire, 
and other St. Agnes mines, formerly in 
beautiful octahedrons made up of minute 
cubes, or in cubes with their edges modi- 
fied by one, two, or three planes, and 
other forms, like Figs. 1, 7, 21, 22, 23, 
Ams. ; Huel Mary Ann (fine blue modified 
cubes, like Figs. 10, 21, 23, &c.), Huel 
■ Trehane, and Huel Trelawny (deep blue 
bevelled cubes, like Figs. 18, 21, 22, 23, 
&c.), Menheniot; Huel Maudlin, near 
Lostwithiel, in large semi-transparent 
octahedrons, with cUorite and calcedony ; 
South Caradon and West Caradon, St. 
Gleer, in colourless elongated cubes, and 
like Figs. 1 and 2 ; Stenna Gwvnn ; Holm- 
bush; Huel Franco, BuckJand' Mona- 



ohorum; Virtuous Lady, and other mines 
near Tavistock ; East Tamar Mine ; Beer- 
alstone (Figs. 1, 2, 8, 9, 16, 20, 21, 22, 23, 
53, 55, &;c. ) *' The finest crystals are either 
colourless, or of a pale sea-green intern- 
ally, and upon the surface, or only the 
edges, of a rich smalt-blue, or a contrary 
disposition of the same colours" (Greg and 
Lettsom, p. 24); also pale-green, translu- 
cent, or white and opaque octahedrons on 
homstone; also fibrous and compact. 
Fig. 53 shews part of a magnificent crys- 
tal from this locality which was in the 
collection of Professor PhilUps. It is 
probably the most complete crystal of 
any mineral yet discovered. The foreign 
localities of fluor are almost every- 
where where tin, copper, or lead is 
mined. 

Obs. Fluor occurs massive in most of 
the copper mines and many of the tin 
and lead mines of the county, but is 
somewhat scarce in the extreme west. It 
occurs also in pseudomorphs at several 
localities (see Pseudomorpns). It is used 
as a flux in reducing iron and copper ores, 
hence its name from "fluo" to flow. 
** Gann," or " Kann," is a Gomish name ; 
Blue John a Derbyshire name. Ghloro- 
phane has, as yet, been found 
only at East Pool and Pednandrea 
mines. 

Angles, 

o o' •= 109** 28' w a = 155 42 

aa 9000 wo 145 46 

o a 125 16 xx' 166 57 

dd 120 00 xx" 140 09 

da 135 00 xa 152 04 

fa 161 34 tt" 144 03 

ff . 126 52 tV 162 15 

mm 120 31 ta 150 48 

ma 154 46 ag 147 00 

wV 167 47 ai 174 40 

wV 136 47 yy 177 00 

Fluorescence. "This name has been 
given to the peculiar phenomenon exhi- 
bited by fluor spar, of transmitting one 
colour and reflecting another from a thin 
layer adjacent to the surface by which 
the light enters." (Bristow's Gloss, of 
Min., p. xvi) 

Fluorine. This element, occurs in only 
a very few minerals, of which fluor is the 
chief. It may be readily detected in the fol- 
lowing manner :— Heat a small portion of 
the assay, in fine powder, in a dean and 
dry matrass, and insert in the open end 
a small slip of Brazil-wood paper. If any 
fluorine be present the tube will be 
roughened and rendered opaque inside, 
and the paper will turn straw yellow. 
Other delicate tests are described in 
works devoted to blowpipe analysis. 
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Flux. A subfltance added to a mineral 
to increase its fusibility, and sometimes 
to carry off one or more ingredients. The 
principal fluxes used in determinative 
mineralogy are carbonate of soda (soda), 
borax, microoosmic salt (micro.), fluor 
■par, cyanide of potassium, and boric 
acid. 

Foliated. A term applied to minerals 
which may be split into thin leaves. Kx, 
Mica. 

Foliated Arseniate of Copper. See 
Ohaloophyllite. 

Form. Minerals which occur in defi- 
nite geometrical forms are said to bo 
crysUUlieed (see Crystallography). Those 
which are evidently made up of minute 
or imperfect crystals, the form of which 
cannot be made out, are said to be erys- 
taUine, A considerable number of 
minerals are not known in the crystal- 
lized or crystalline state : these are said 
to be amorphous. Many amorphous 
minerals, as well as some that are Imown 
as crystals, occur sometimes in imitative 
fcrms. The chief of these are :— 
ft. Olobular, When the shape is sphe- 
rical, or nearly so, as in some 
varieties of aragonite. When the 
spheres are small we have the 
piaolUic form ; when very small, 
the oolitic 
b. Botryoidcd,' When the shape is 
nearly like that of a bunch of 
grapes. Ex. Malachite. 
«. Mammillary, In rounded promi- 
nences, less separated from each 
other than in b. Xx, Blistered 
Copper. 

d. Renijorm, A form somewhat like 

that of a bullock's kidney. Ex, 
Some forms of iron pyrites. Nodu- 
lar is nearly the same. 

e. StalactitK. Icicle shaped. Xx. Sta- 

lactite. 

f. Corallaidal. In form somewhat 

like masses of coraL Bx Some 
forms of aragonite (flos-ferri). 

g. Aeusular. Needle-shaped. This is 

more often seen in distinctly crys- 
tallized specimens. Ex, Antimo- 
nite. 
h. Wiry, Ex. Native Silver. 
L Denaritic Moaty, Ex, Native 

Copper. 
j, litafy. In thin plates. Et^ Native 

Copper. 
Formula. An abbreviated expression 
of the chemical constitution of bodies, in 
which the different elements present are 
represented by their symbols. An em- 
pirical formula, states only the number 
of atoms of each element present. A 
" constitutional '* or " rational " formula 



attempts to express something of the 
arrangement of those elements. Thus 
AssCosHieOis is an empiriocU formula for 

Erythrite (Erythrine), while AssSCoSHg 
or (COlsAsjjOs+SHaO or As80sOo''s+ 
8OH3 are rational or conttUutional for- 
mulae for the same minenvL 

Fracture. A term used for indicating 
the kind of surface obtained by breaking 
minerals. The chief varieties of fracture 
are: — 

a. Conckoidal Shell-like, with the 

broken surface shewing curved 
concavities somewhat like thooe on 
the inside of a cockle shelL Ihc, 
Flint. 

b. Splintery, Ex. Serpentine. 

0. Hackly, The broken surface shew- 
ing a number of wire-like points. 
Ex. Native Copper. 

d. Uneven, Ex, F^tes. 

e. Even, The specimen breaks with 

an even surf ace. It is distinguished 
from Cleavage by the fracture 
occurring indifferently in any 
direction, while cleavages are in 
certain definite directions. 

f. Earthy, This character may occur 

in combination with others. It is 
used when the broken surface is 
seen to be covered with minute 
irregularities without lustre. Ex, 
Chalk. 
Either of these terms may be qualified 
by the prefix tub. Thus, sub-conchoidal 
indicates an imperfect conchoidal frac- 
ture. Fracture must not be confounded 
with Cleavage, as many minerals exhibit 
both. In some minerals the cleavage is 
very perfect and easily obtained, while 
the fracture is scarcely to be at all ob- 
served. Ex, Mica, Blende, Galena, 
Calcite, &c. 
Francolite. See Apatite. 
Frangibility.' A convenient term for 
including suon characters as — 

a. Brittle, When parts of themineral 

separate in powder on attempting^ 
to cut it. Ex, Caldte. 

b. SecHU. When thin pieces may be 

out off with a knife, but the 
mineralpulverizes under the ham« 
mer. Ex, Chalcodte. 

c. Malleable, When slices may be out 

off, and these slices may be flat- 
tened under the l^ammer. Ex, . 
Native Copper. 

d. Flexible, when the mineral will 

bend, and remain bent after the 
bending force is removed Ex. 
Native Copper. 

e. ElatHc Wnen the mineral, after 
- being bent, will spring baek to its 

original position. Ex. Mioa. 
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f. Friable, Crumbling; easily omslied 
between the fingers. Pulverulent 
has nearly the same meaning. Ex, 
Melaconite. 

The term TenacUy is sometimes used 
in the sense of Frangibility. 

Freibergite. SeeFahlerz (Polytelite). 

French Chalk. See Steatite. 

Frictio-electrio, Minerals which be- 
come electric, by nibbing are said to be 
"frictio-electric." Some are "positively" 
and some "negatively" electrified by 
friction. Ex, Tourmaline. 

Frictio-phosphoric. Minerals which 
shine with a peculiar light somewhat like 
phosphorus when rubbed are said to be 
•* frictio-phosphoric" Ex, Some varie- 
ties of Quarts. 

Fuller's Earth. This is said, byGkurby, 
to have occurred in Cornwall, but no 
locality is given. 

Fusible. Capable of being melted. 
Minerals which cannot be melted before 
the blowpipe are said to' be "infusible." 

Fusibility, Scale of. The following is 
Plattnsrr's scale, which is adopted in this 
work :— 

1. Readily fusible to a bead. 

2. With difficulty fusible to a bead. 

3. Readily fusible on thin edges. 

4. With difficulty fusible on the edges. 

5. Infusible. 

The following is Vpn Kobell's scale, 
Which is more definite, but <iot so easily 
obtained : — 

1. Antimonite. 

2. Natrolite. 

3. Almandine or precious Garnet. 

4. Actinolite. 

5. Adularia. 

6. Bronzite. 

O. 

GALENA. 

[Lead Glance. Galenite. Sulphuret 
of Lead.] Cubical ; in cube^, commonly 
modified by planes of the octahedron and 
rhombic dodecahedron (Figs. 1, 9, 10, 11, 
12, 13, 14, 16, 16, 18, 24, 29, 67, 68, and 
other forms), with perfect cleavage par- 
allel to a.; also massive, concentric, 
botryoidal, incrusting, disseminated ; 
drusy, granular, or compact ; brittle or 
■ub-seotile; fracture uneven, but not 
easily obtained in crystallized speci- 
mens; opaque; lustre metallic, often 
feplendant ; lead grey to black ; some- 
times with an iridescent tarnish ; streak 
black; H. 2*6; G. 7*2-7 7. 

Var. Specular galena is a very bri.:ht 
curved lamellar variety. Blue lead is a 
pseudomorphous variety, af « er IVromor- 
pbite, which occurred at Huel Hope in 



1822 and 1826, in hexagonal crystals ; it 
will bum in the flame of a candle when 
newly raised. Argentiferous Galena, or 
Silver Lead, is a name applied to varie- 
ties containing a notable quantity of 
silver. 

/?., eUi, In matrass usually decrt^pi^ 
tates, and yields a light coloured subli- 
mate with a strong heat; in the open 
tube a white sublimato of sulphate of 
lead, and sulphureous odour ; on C some- 
times decrepitates, melts readily, and is 
easily reduced in KF to a malleable bead 
of lead^ giving off SOt* and depositing a 
yellow incrustation on the charcoal A 
minute ^ain of silver is often yielded by 
oupellatioti ; decomposed by HCl, if in 
fine powder ; more easily by HNOg. 

Comp, Anhydrous sulphide of lead, 
usually with some iron, and sometimei 
small quantities of antimony, zinc, cop- 
per, silver, &c. With lead 86 '66 per 
cent, and sulphur 13*46 the formula may 

be written PbS or PbSO^ or SO,Pbo". 

Loc West Huel Darlington, Ludg- 
van, associated with silver ore and native 
silver: Huel Alfred (with the finest 
crystals of Pyromorphite ever found in 
Cornwall), and Boiling Weil, Phillack \ 
Binner Downs ; Huel Pool, Huel Rose, 
Hiiel Penrose, Sithney, with phosphate 
and arseniate of lead ; West Godolphin, 
Breage ; St. Michael's Mount, in small 
spots ; Huel Unity, Gwennap, with very 
fine crystals of aiseniate of lead; Pol- 
dice, Tresavean ; Trevascus ; Huel Bas« 
set; Dolcoath; North Roskear; Huel 
Crofty ; Great HuelBaddem, East Huel 
Falmouth, Huel Jane, and other mines 
in Kea and Kenwyn ; Grarras and South 
Garras, St. Allen; Budock Yean, Swan* 
pool, and other mines near Falmouth ; 
Huel Rose, East Huel Rose, Cargoll, 
South Cargoll, Newlyn ; Huel Golden, 
Huel Penhale, Trebisker Green (with 
native silver and silver ore), and other 
mines in Cubert ; West Chiverton ; Great 
South Chiverton ; North Chiverton ; 
Perran Huel Virgin; Huel Mexico; 
Huel Kayle ; Carclaze Tin Mine, in small 
specks ; Pentire Glaze (with very fine 
carbonate of lead), Endellion; Trebur-^ 
gett, St. Teath; Huel Ludcott (with 
silver ore and native silver), and Huel 
Wrey, St. Ive ; Heroifsfoot, St. Pinnock ; 
Huel Mary Ann, Huel Trehaue, Huel 
Trelawny, and other mines in Menhe* 
niot ; Redmoor ; Hulmbush ; Huel Lang' 
ford and Huel Brothers, Calstock. 

Huel Lee ; Huel Tamar ; East Huel Ta' 
mar ; North Huel Tamnr ; Landkey ; Beer- 
alstone ; Hennock ; Combemartin ; Berry 
Narbor; Devon and Courtenay; Huel 
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Betsy; Huel Friendsliip ; Bridf ord ; Oke- 

hampton Consols, Holestock, and many 

other localities in Cornwall and Devon. 

Most metalliferous mines in Cornwall 

and Devon have yielded small specks of 

lead, but in the majority of the cases 

above referred to considerable quantities 

of lead ore have been raised. 
Argentiferous galena has occurred at 

the following mines, as well as others :— 
Oz. of silver to the ton of ore. 

Beeralstone 80 to 120 

South Hoo, a part 
of the same mine 140 

Huel Betsy, Tavis- 
tock (about) 12 

Huel Pool, Helstnn 60 about 1822 

Oarras Mme, near 
Truro 70 „ 

HuelRose,Newlyn 60to 65 „ 

Swanpool, near 
Falmouth Very variable. 

Ohs. Galena occurs in almost ever^ 
mining district where tin or copper is 
raised, but is, perhaps, most abundant in 
connection witii limestone rocks. 

The lead ores raised in the two counties 
during the year 1869— mostly galena- 
amounted to 10,104 tons, which yielded 
343,151 ounces of silver, or an average of 
nearly 34 ounces per ton.' This is by far 
the richest raised in the United King- 
dom, except that of the Isle of Man, 
where the average is more than 40 
ounces per ton. (See Min. Stat, for 
Great Britain, 1869, by Bobert Hunt, 
F.R.S.) 

Galena occurs in veins and beds or 
irregular deposits, associated with py- 
rites, blende, limonite, chalcopvrite, ca- 
lamine, quartz, barytes, and calcite, and 
ores of gold, silver, arsenic, &c. 

It may be distinguished from argen- 
tite by its perfect cleavage and brittle- 
ness ; from graphite and molybdenite by 
its fusibility ; from dark varieties of 
bleode by its dark streak and inferior 
hardness. 
Anglet. 

o o = 109° 28' n n = 120'' 31' 
a a 90 00 na 144 44 

dd 120 00 no 160 32 
oa 125 16 mo 150 30 
od 144 44 ma 154 46 
ad 135 00 
Gkilmei. See Calamine. 
Gangue. The rocky material in which 
a mineral is embedded is called the 
gangue, or veinstone. Thus, the ordi- 
nary gangue of cassiterite is ** capel," a 
hard compound of quartz, chlorite, and 
oxide of iron. 



GASNET. 

[Almandine. Colophonite. Melanite ; 
&c.] Cubical ; usually in rhombic dode- 
cahedrons (Fig. 3), or in deltohedrons 
(Fig. 5), but often variously modified, as 
in Figs. 25, 26, 31, &c. ; one of the axes 
is often lengthened or shortened so as to 
distort the form ; sometimes maded ; 
the faces 'sometimes curved ; also mas- 
sive, compact, granular, lamellar ; very 
rarely a cUstinct dodeci^edral cleavage ; 
usually tough, but massive varieties some- 
times friable ; fracture conchoidal or un- 
even ; transparent to opaque ; vitreous 
or resinous ; sometimes white, but more 
usually various shades of red, yellow, 
green, brown, or black ; stresuc un- 
coloured, except in impure and partially 
decomposed specimens; H. 6*^7*5; G. 
31-4-3. 

Var. The garnets are variously sub- 
divided, according to their chemical com- 
position and colour, as follows : — 

a. Grossularite. A lime-alumina gar- 

net, of a light greenish colour. 

b. Pyrope. A magnesia-alumina gar- 

net. 
0. Almandite, or Precious Garnet. An 
iron-alumina garnet of a beautiful 
red colour. 

d. Common Garnet. An impure variety 

of the foregoing, of a brownish 
colourl 

e. Colophonite. A lime-iron-alumina 

garnet, of a yellowish colour. 

f. Spessartite. A manganese-alumina 

garnet. 

g. Aplome. A lime-iron-alumina gar- 

net, from Sweden, 
h. Andradite. A lime-iron garnet, 
i Bredbergite. A lime-magnesia-alu- 

mina garnet, 
j. Ouvarovite. A lime-chrome garnet, 

of an emerald-green colour, 
k. Essonite. A lime-alumina garnet, 

of a reddish-yellow colour. 
L Melanite. A lime-iron garnet, of a 

black colour, &o. 
The specimens hitherto found in Corn- 
wall and Devon appear to be all either 
common garnet or colophonite. 

B,t etc In matrass unchanged ; on O 
the varieties containing much iron fuse 
at from 3 to 5 to a dark magnetic bead ; 
with borax or micro, gives the reactions 
for iron ; the powder is slowly decom- 
posed by HCl more readily after fusion, 
depositing -gelatinous silica. 

Comp, It is a complex anhydrous 
silicate of various bases. The ran^e of 
composition in the various sub-species is 
very great, viz. : — 
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SiUca from 37-0 to 43-0 

AlTimma 0*0 24*0 

Peroxide of iron 0*0 31*3 

Protoxide of iron 0*0 39*6 

Lime 0*0 371 

Magnesia 0*0 IS-O 

Oxide of manganese ... 0*0 31*0 
Peroxide of chromium. 0*0 24*0 
No analysis of a specimen from Corn- 
wall or Devonshire is known to the writer. 
Loc. Huel Cock Carn, Botallack, 
Crown's Bock, Chycomish Cam, and 
Koscommon Cliff (Figs. 3, 6, 25, 26, 31), 
from l-16th to one inch across, in the 
hornblende slate of the district, both 
crystallized and massive ; near Lewellin, 
embedded in carbonate of lime ; Cape 
Cornwall Mine, in a tin capel (Fig. 5) 
and macled, recently from 1-lOth to 
l-3rd of an inch ; Rose Moddress, a little 
west of Lamoma Cove, on a junction of 
granite and slate ; St. Michael's Mount ; 
Huel Trannack; in greenstone between 
Camborne and TucMngmill, near Dol- 
coath and North Boskear ; Carharrack ; 
near Copper Hill Mine, Kedruth, with 
dark green epidote, very recently ; 
Seal Hole Tin Mine, St. Agnes (Fig. 3); 
near Lanlivery and Lostwithiel (black, 
crystallized, and massive, with magne- 
tite), specimens from this locality are 
Aow in the Museum of the Koyal Insti- 
iution of Cornwall; Maudlin; Terrace 
Hill Quany, near Callington ; Lustleigh; 
Hay Tor; Brent Tor; on Dartmoor, in 
granite ; Belstone Consols, in large crys- 
tals, partly decomposed, &c. ; also Cum- 
berland, Ireland, Scotland. 

Oba. The Cornish garnets are asso- 
ciated mostly with greenstone, either in 
the rock itself, or in close proximity to 
it. Most of them are of a dull brown 
colour, and semi-transparent to nearly 
opaque ; some of the St. Just garnets 
formerly raised were of a light colour 
and resinous appearance. (Colophouite?) 
Angles, 

d d = 120° OCy n n' = 131' 48^ 
nn 146 27 dn 150 00 
Gems. These are such mineral speci- 
mens as are hard enough and have suffi- 
cient beauly of colour to be used as 
ornaments for the person. Fine speci- 
mens of Garnet, Beryl, Topaz, Tourma- 
line, and Quartz (rock crystals) are used 
for this purpose. With the exception of 
the rock crystals, or Cornish diamonds, 
few specimens of these minerals have 
been found in the two counties suffi- 
ciently good to be so used. 

Geodes. These are hollow stone balls, 
with the inner surface usually lined with 
crystals, some being occasionally de- 
tached. Very fine crystals are sometimes 



found so situated. Thus, some geodes of 
partially decomposed galena from Beer- 
lerris were found to contain fine crystals 
of anglesite. 

GILBEBTITE. 

[Margarodite. Taloite. Nacrite. Hy- 
drous Muscovite.] Oblique (?), or more 
probably Rhombic ; usually in compactly 
aggregated scales ; friable ; translucent 
to opaque ; lustre pearly ; white, grey, 
yellowish, greenish ; H. 2-25 ; G. 2*6-2-8. 
B. , etc. In matrass gives off water ; 
on C alone becomes silvery white and 
opaque, but retains its lustre ; scarcely 
soluble in HCl or HNO3 ; more readily 
soluble in H2SO4. 

Comp. A hydrated silicate of alumina, 
containing small proportions of other 
bases. The following analyses of Corn- 
ish specimens indicate its composition ; 
a. by Lehunt, a whitish silky specimen, 
from a lode at Stenna Gwynn, St. Aus- 
tell ; b. by Thomson, ditto : — 

a. b. 

SiUoa 4515 ... 47*80 

Alumina 4011 ... 32*62 

Magnesia 1-90 ... 160 

Lime 417 ... — 

Soda — ... 9-23 

Protoxide of iron 243 ... 518 
Water 425 ... 4*00 



Totals 98*01 ... 100*43 

Loc Stenna Gwynn, St. Austell, with 
fluor ; Carclaze Tin Mine ; Tregoning- 
hill and Tremeame, Breage, &c. 

Obs, It is often spoken of as a 
variety, species, or sub-species of mica. 
It may, perhaps, be considered the crys- 
talline form of Kaolin. It is associated 
with the so-called china stone of Corn- 
wall. 

GirasoL See Quartz. 

Glance Cobalt. See Cobaltite. 

Glance Copper. See Chalcocite. 

GLA UCONITE, 

[Green-earth. Eirwanite.] Amorphous, 
botryoidal, or massive ; earthy ; brittle, 
almost friable ; opaque ; dull or glim- 
mering ; various shades of green, bluish, 
or greyish ; streak somewhat lighter than 
the colour ; H. 0-2 ; G. 2*2-2*4. 

B. , etc. In matrass yields much water 
and darkens ; on C fuses easily to a dark 
magnetic^ glass; partially soluble in 
HCl. 

Comp. Hydrated silicate of alumina 
and iron, with often some potash or soda. 
No analysis of an English specimen is 
known, but foreign specimens contain 
from 40*0 to 52*0 per cent, of silica, 5*0 
to 12*0 per cent, of alumina, 20*0 to 25 
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per cent, of oxide of iron, 0*0 to 12 1) per 
cent, of potash, and 4*0 to 10*0 per oent. 
of water. 

Loc Huel Coates (botryoidal); Brans- 
oomb cliff ; near Chard ; near Beer ; and 
generally throughout the greenMnd of 
Devon. Also in many foreign localities. 

Ohs, The term is applied very loosely 
to substances of very aifferent composi- 
tion. Probablv some of the so-calleil 
''green earth ^' is chlorite. The true 
Ghkuconite analysed by Thomson was 
from New Jersey, and contained 19*0 per 
oent. of lime. 

Glaucosiderite. An old name applied 
to various kinds of Mica, and also to 
micaceous Yivianite. 

Glimmer. An old name for the various 
micas. 

GOETHITE. 

[Hydrous Oxide of Iron.] Bhombic ; 
in tabular crystals, like Figs. 124, 126, 
with some planes striated ; perfect cleav- 
age parallel to a (brach^diagonal); abo 
acicular, capillary, or micaceous ; some- 
times botryoidal, fibrous, columnar, ra- 
diated, granular ; fracture conchoidal or 
uneven ; translucent on thin edges ; 
lustre sub-metallic; adamantine, or 
silky; yellowish, reddish, or blackish- 
brown ; thin plates and fine needles red 
by transmitted light; streak yellowish- 
brown; H. 5-6 -6; G. 41-4 '4. 

B,y etc In matrass gives off water; 
on C, in O F turns reddish, B F becomes 
black and magnetic ; infusible, or fusible 
with great difficulty on thin edges; 
with borax and micro, gives Fe reac- 
tions ; soluble'in HCl, forming a yellow- 
ish solution ; often leaves a slight insolu- 
ble residue of silica. 

(Jomp, Hydrated peroxide of iron. 
The following is an analysis by Torke of 
a specimen from near Lostwithiel, the 
sp. gr. of which was 4*37 :— 

Peroxide of iron 89'55 

Oxide of manganese 016 

SiUca 0-28 

Water 10-07 

Total 100-06 

With 90-0 per cent, of peroxide of iron 
and 10 '0 per cent, of water the formula 

may be written Fe^Hs or FesO,Ho9, 

Loc, Botallaok, and other St. Just 
mines, like Fig. 124, and in doubly 
pointed flattened prisms, with some of 
the faces striateil, rough, or mammilated ; 
Tincroft ; Carn Brea ; Huel Druid ; Huel 
Beauchamp ; Huel Bailer ; Bestormel, 
in geodes (Figs. 124, 126, and other 
foroM), Tintagel; DeUbole; Exmoor, 



&c.; also in Somerset, Scotland, Ger- 
many, Bussia, and many other foreign 
localities. ^ 

Oba. It usually occurs in veins and 
cavities, with quartz and limonite, of 
which it is, perhaps, a crystallized 
variety. It may be distinguished from 
specular iron (hematite) and magnetite 
by its yellowish streak, and by yielding 
water when heated in a matrass; from 
rutile and brookite by its blowpipe 
reactions. 

Angles, 

M M' = 94' 52^ k k = 144" ay 

dd' 130 40 ab. 90 00 
The form a d M p s has occurred 
at Botallack; the forms a dp, admp 
dMps, dMp, adMpeur, dMpb, 
adMpe, adMps, adMpes, adMpeslz, 
&c., are from Bestormel; some were not 
less than two inches long. 

GttLV. 

[Native Gold.] Cubical, in cubes, octa^ 
hedrons, rhombic dodecahedrons, &c. ; or 
usually in waterwom '* nuggets" or 
scales ; also cnpill iry, arborescent, disse- 
minated ; m>4ileable ; fracture hackly ; 
opaque ; lustre metallic ; various shades 
oi yellow ; streak yellowish and shining; 
H. 2-6-3 ; G. 14-6-19-6. 

B.y etc In matrass unchanged, or 
^ves a slight sublimate when TeUurium 
IB present ; on C fuses easily to a bead 
but is not otherwise changed ; insoluble 
in HOI or HNO3, but soluble in Aqua 
Begia, forming a yellow solution. 

t'Omp, Gold, containing variable pro^. 
portions of other metals, as A^, Te, Pd, 
Bh, Bi, Cu, Fe, &c. The f ollowmg recent 
analysis of a specimen from St. Austell 
Moor is by Mr. D. Forbes, F.B.S., the 
sp. gr. of which was 16-5 : — 

Gold : 90-12 

Silver 9-06 

Silica and oxide of iron ... 0*83 

Total 100-00 

Loc Oamon Valley, in stream tin 
works. ''There is a piece of gold in a 
matrix of quartz from Oarnon vale, in 
the Boyal Institution of Oomwall, 
weighing Udwts. Ogrs." (A Manual of 
Mineralogy, Truro, 1825 ) This piece is 
said to have been obtained in 1726. The 
larffest specimen ever obtained in Corn- 
wall weighed more than eight guineas. 
Treworda, Kenwyn ; Probus ; Ladock ; St, 
Stephens ; St. Mewan; St. Austell, Moor, 
and most of the tin stream works of 
Cornwall and Devon, formerly, in small 
quantities; in a crosscourse at Huel 
Spamon, Bedruth ; in gozzan at Nangiles 
Mines, Kea; in veins at North MiHton 
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find North Tawton, Devon. Traces are 
often found in galena, pyrites, ohaloop^- 
rite, and other ores. Qold occurs in 
almost every foreign mining district, but 
especiallyin Austiulia, GidiK>mi(k British 
Columbia, the Ural, Transylvania, ke, 

Obt. British gold very rarely exhibits 
any crystalline face. It may be easily 
distinguished from any minentl thought 
to resonble it by its jb|>. gr. and blowpipe 
characters, as well as its malleability. 

Goniometer. An instrument for mea- 
suring the angles of crystals. Two kinds 
are used by mineralogists : the contact 
and the rejkctive goniometer. A verv 
effective contact goniometer for rough 
measurements of the angles between 
cleavage planes, &c , may be made by 
listening two straight slips of metid 
together so that they work stiffly on a 
pivot. The crystal to be measured is 
placed in the angle, and the two sUps 
adjusted as accurately as possible. The 
angle may be read off b^r the aid of a 
sector, or a common semi-circular pro- 
tractor. The reflective goniometer is an 
elaborate instrument. Its construction 
and use is described in most general 
works on mineralogy. 

GOSLARITB. 

rWTiite VitrioL Zinc VitrioL] Rhom- 
bic ; in prisms, with perfect brachydia- 
gonal cleavaj|;e, usually aoicular ; or mas- 
sive,^ stalactitic, botryoidal, reniform, in- 
vesting, pulverulent; brittle; fracture 
conchoidal or uneven; transparent to 
translucent ; lustre vitreous ; colourless, 
white, or tinged red, green, or blue, from 
the presence of traces of cobalt, iron, or 
copper; streak white; H. 2-2*5; G. 
1-9-2-1. 

B,, etc In matrass melts at first; 
then gives off a large quantity of water 
which has an acid reaction ; leaves at 
last a white or grey infusible residue, 
which is yellow while hot; on C the 
same as in matrass, but deposits a white 
incrustation if the BF be used; the 
white infusible residue treated with 
cobalt turns green; easily soluble in 
water; the solution has a very nauseous 
taste. 

Comp, Hydrated sulphate of zinc 
The following analysis of a C)omish spe- 
cimen is by Schaub : — 

Sulphuric anhydride 21*64 

Oxide of jonc 25*66 

lime 1*00 

Oxide of iron 0*17 

Oxide of manganese 4*33 

SiUca 0-67 

Wate^ 46*50 

Total 99-97 



With sulphuric anhydride 27*87, oxide 
of cine 28'44,*and water 43*89 the for- 
mula might be written ZnS+7Hs or Zn 
S04+7HjO or SO,Zno'',+70^ 

Loc Formerly in acicular crystals in 
a lode traversing the Tresavean and Tre- 
thallan Min^, Gwennap, with quartz 
and blende ; the cliffs under Huel Castle, 
St. Just, with pearl spar and blende ; 
found also in Wales, Germany, Hungary, 
Sweden, France, Spain, &c. 

Obi, It is usually found in old mine 
workings, and is probablv derived from 
the decomposition of blende. Large quan- 
tities are artificially produced for use in 
dyeing. 

Gossan. A miner'sjterm for the loose 
mixture of Quartz, Oxide of iron, and 
other minerals often found on the * * back ** 
of a lode. 

Granite. A rock composed of Quartz, 
Felspar, and Mica. The Comisn and 
Devonshire granites often contain crys- 
tals of black Tourmaline (schorl), and 
sometimes of Cassiterite, Beryl, Topaz, 
and other minerals. For a detailed de- 
scription of these minerals see under 
their names. 

Granular. Made up of small grains. 
Bx, Chalk. 

GRAPHITE. , 

[Plumbago. Black Lead.] Hexagonal ; 
in flat six-rided tables, Uke Fig. 223, the 
plane o striated parallel to alternate 
edges ; deavase parallel to o perfect ; 
more commonly massive, renitorm, fi- 
brous, foliated, granular, compact, scaly, 
or disseminated; secdle, thin plates or 
fibres flexible; fracture uneven; very 
unctuous to the touch ; opaque ; lustre 
metallic ; dark steel grey ; streak greyish- 
black and shining ; soft enough to mark 
paper and soil the fingers; H. 1-2; G. 
1*8-2 ; it is a perfect conductor of electri- 
city. 

B.^etc In matrass unchanged ; on C 
infusible, bums away slowly without 
flame or smoke ; usually leaves a very 
little reddish ash, which with micro, or 
borax gives Fe or Mn reactions ; insolu- 
ble in HCl, HNOg, or HSSO4. 

C<ymp. The purest varieties are almost 
ohemi^dly pure carbon. 

Loc Grampound; Boscastle ; Ker- 
jiliack, near Penryn, in »n elvan quarry; 
Tuokingmill, in small lumps, in an elvan 
course ; found also in Cumberland, Ire- 
land, Scotland, and many foreign loca- 
lities. 

O&c It may be distinguished from 
Molybdenite by its insolubility in a bead 
of mioro. ; also by its streak on porcelain, 
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which is nearlj^bliick, but that of Molyb- 
denite is greenish. It may be easily dis- 
tinguished from Pyrolusite by its unc- 
tuous feel, and from Antimonite and 
Jamesonite by its infusibility. 

Angles. 

a a = 120" Oy a o = 90' (KK 

Greasy. A variety of " lustre," well 
seen in some varieties of serpentine. 

Green Carbonate of Copper. See 
Malachite. 

Green Lead Ore. See Mimetite and 
Pyromorphite. 

Green VitrioL See Melanterite. 

Grey Antimony. See Antimonite. 

Grey Cobalt. See Smaltite. 

Grey Copper. See Chalcocite and 
Fahlerz. 

Grey Manganese. See Manganite. 

Grey Oxide of Manganese. See Man- 
ganite. 

QYPSUM. 

[Sulphate of Lime, Selenite, &c.] 
Oblicrue ; often macled ; in tabular or 
acicular crystals, with perfect clino- 
diagonal cleavage ; also compact, granu- 
lar or massive ; tough ; transparent to 
nearly opaque; lustre vitreous, pearly, 
or silky; colourless, or white, yellow, 
brown, &c. ; streak white, or much lighter 
than the colour ; H. 1*6-2 ; G. 2-3-2 '4. 

Var, Selenite is the name given to 
crystallized specimens. 

Fibrous Gypsum or Satin Spar is a 
fibrous variety ; the same name is given 
to a fibrous variety of carbonate of lime. 

Alabaster is a massive, compact, or 
granular variety, which often forms rock 
masses of great extent. 

B,^ etc. In matrass gives off water, 
and becomes opaque if not previously 
Bo ; on C fuses with difficulty ; with 
fluor spar fuses easily to an opaline bead ; 
the powder, after heating, if mixed with 
water to a paste, "sets" to a hard mass ; 
slightly soluble in water; almost insoluble 
in adds. 

Comp. Hydrated sulphate of calcium. 
"With sulphuric anhydride = 46*51 per 
cent., lime 32*56, water 20*93, the for- 
mula may be written CaS + 2H2 or CaS04 
+2H20or S02Cao''+20H,. 

Loc Roscommon Cliff, St. Just ; 
St. Minver, in nodular or concretionary 
masses of volcanic rock (N. Whitley, 
Joum. Boy. Inst. Com); Branscomb, 
and near Axmouth, in fissures of the 
cliffs ; and other parts of Devonshire. 

Ohs. It is not unfrequently found in 
steam boilers in the two counties. Some 
fine crystals were obtained, years ago, 
in a boiler at the East Tamar Mines, 



Devon, and lately from a boiler from 
Great Huel Busy, near Chacewater. The 
large masses of so-called "Slipper Iron" 
from Virtuous Lady Mine are probably 
pseudomorphous after selenite. Fig. 158 
IS a common form of selenite crystals. 

Anglet, 

M M = 111' 12' M 1 = i3r (xy 

Mb 124 19 lb 108 09 
H. 

Hackly. Covered with small wiry 
points. The fracture of a piece of 
native or artificially produced copper 
is "hackly." 

Haidingerite. See Berthi^rite. 

Hair Pyrites. See Millerite. 

HALITE. 

[Common Salt. Chloride of Sodium.] 
Cubic ; in cubes variously modified, with 
perfect cubical cleavage ; more usually 
massive, fibrous, compact, stalactitic, or 
gpranular; brittle; fracture conchoidal; 
transparent to translucent ; lustre vitre- 
ous or resinous ; colourless, or white, 
grey, blue, yellow, or brown; streak 
white ; H. 2-2*5 ; G. 2*2. 

B,f etc. In matrass decrepitates and 
gives off HjO ; on C fusible at about 3, 
colouring the flame yellow ; readily solu- 
ble in water. 

Comp. Anhydrous chloride of sodi- 
um, NaCl, with chlorine 60*34, sodium 



Loc Pseudomorphous crystals were 
found in a shallow cutting by the side 
of the Taunton and Ilminster turnpike- 
road, near Blackbrook; and also asso- 
ciated with the water-stone beds, in the 
face of the cliff between Sidmouth and 
Salcombe Mouth, by Mr. G. W. Ormerod, 
F.G.S. (Bep. and Trans. Devon Assoc., 
voliiL, p. -78.) 

Ohs» It may always be readily known, 
by its taste. 

Hardness. A character of much im- 
portance in the discrimination of miner - 
ab. Tlie "hardness" of a mineral (H.) 
may be conveniently expressed by com- 
paring it with the following "scale of 
hardness : " — 

1. Talc. 6. Orthoclase. 

2. Gypsum. 7. Quartz. 

3. Caloite. 8. Topaz. 

4. Fluor. 9. CorundunoL 

5. Apatite. 10. Diamond. 

The " hardness " of & mineral may be 
determined in different ways — 

1st. By attempting to scratch it with 
the minerals mentioned in the 
above list,, successively. 

2nd. By. passing a finely cut file over 
the specimens, with a rather firm 
pressure, three or four times. 
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3rd. By attempting to soratcb the spe- 
oimens with a knife. 

Several trials should be made to ob- 
tain certain results, and each method 
should be tried, if possible. Thus, sup- 
pose the specimen is a piece of Chalco- 
cite, No. 2 (gypsum) fails to scratch it ; 
but No. 3 ((^cite) scratches its surface 
readily. Next, reversing the method, it 
is found that the specimen will scratch 
No. 2 readily, but not No. 3. On trying 
it with the file it is not rubbed away so 
readily as No. 2, but more readily than 
No. 3. It would be sufficient to set down 
its hardness as 2 '5. Easy as the method 
is, some precautions should, nevertheless, 
be observed. Thus, in a fibrous specimen, 
a scratch directed €tcro88 the fibres will 
always indicate a lower degree of hard- 
ness than the true one; the scratch 
should, therefore, be parallel to the 
fibres, or, still better, on the surface of 
a transverse fracture. Again : a sound, 
nndecomposed specimen should always 
be selected, since the hardness of miner- 
als is greatly affected by partial decom- 
position near the surface. 

Many minerals are softer when first 
obtained than after they have been kept 
in dry cabinets for some time. 

In crystals the edges and angles are 
often considerably harder than the faces, 
and of the primitive form than of the 
modifications. 

A series of substitutes has been ar- 
ranged for use when a scale of hardness 
is not at hand, i.e. : — 

' 1. May be readily scratched with the 
naiL 

2. Is scarcely impressed with the nail; 

does not scratch a piece of copper. 

3. Scratches a piece of copper, but is 

also scratched by it. 

4. Not scratched by a piece of copper, 

does not scratch glass. 

5. Scratches glass slightly ; is easily 

scratched with a knife. 

6. Scratches ^lass easily ; is scratched 

a little with a good knife. 

7. Is not scratched with a knife, but 

may be filed slightly. 

8. Scratches rock crystfJ. 

9. Scratches a topaz. 

10. Scratches a ruby. 

Harsh. Minerals which, like Actino- 
lite, feel rough, are sometimes said to be 
"harsh." 

Haytorite. A variety of quartz oc- 
curring in crystals which are pseudomor- 
phous after Datholite is so called. It 
occurred at the Haytor iron mines in 
Devonshire, and at North Boskear, near 
Camborne. See Pseudomorphs. 

Heavy Spar. See Barytes. 

Hedyphane. See Mimetite. 



Heliotrope. See Galoedony (Blood- 
stone). 

HEMATITE. 

[Specular Iron. Iron Glance, &c.1 
Hexagonal ; crystHls often tabular, and 
frequently macled, like Figs. 226, 230, 
232, 233; some faces striated or un- 
even ; also columnar, granular, lamel- 
lar, compact, stalactitic, botryoidal; 
scaly, friable, or earthy ; brittle ; frac- 
ture of compact varieties usually deep 
conchoidal, of crystals uneven ; sub- 
translucent to opaque; lustre metallio 
or sub-metallic, splendant to glimmer- 
ing ; dark steel-grey to iron-black, often 
iridescent ; earthy varieties red or dark 
reddish-brown; streak red to reddish- 
brown; often feebly magnetic; con- 
ductor of electricity ; H. 5 '5-6*5, earthy 
varieties sometimes soft : G. 4*5-5 '3. 

Var. a. Specular Iron (Elba Iron) is 
a crystallized variety, with iron-black 
colour and very brilUant lustre. 

b. Micaceous Iron Ore (Scaly Bed 
Iron Ore) is a variety which occurs in 
scales, or fine red or dark grey plates. 

0. Kidney Iron Ore (Fibrous Bed Iron 
Oie) is a bo.ryoidal or reniform variety, 
with a radiated, and sometimes concen- 
tric lamellar structure. A similar variety 
of hydrous oxide of iron is also called 
Kidney Iron. 

d. Bed Hematite is a compact and 
massive variety. 

6. Bed Chalk, Bed Ochre, and Beddle 
are impure earthy varieties, often very 
soft. 

f . Jaspery Iron Ore is a kind of c^uartz 
containing a large proportion of oxide of 
iron. 

B.f etc. In matrass no change, or be- 
comes somewhat darker in colour ; on G 
infusible; if powdered and strongly 
heated becomes magnetic, and darkens 
in B F ; with borax and micro, gives Fe 
reactions; soluble more or less readily 
in warm HCl, forming a yellowish solu- 
tion. 

Comp, Anhydrous peroxide of iron. 
Pure specimens contain of iron 70*0 per 
cent, oxygen 30*0 per cent., when the 

formula is Fcg or Fe203. 

Loc Specular Iron— Bestormel ; Huel 
Maudlin, near Lostwithiel , Huel Beau- 
champ, near Bedruth ; Tincroft, Cam 
Brea, Dolcoath, East Pool, and other 
mines in Illogan and Camborne ; Botal- 
lack (Fig. 223), with aragonite ; Boscas- 
well ; Parknoweth ; Huel Owles ; Cam- 
yorth ; Huel Bellon ; Huel Maggot ; 
Hennock, near Chudleigh ; Lustleigh ; 
Birch Tor Mine, near North Bovey ; and 
other localities in Devon. 
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Micaceous Iron Ore — Bestormel ; Cam 
Brea ; Tincroft ; Huel Druid ; Levant ; 
Little Bounds ; and other localities. 

Kidney Ii'on Ore and Red Hematite — 
Botallack, Levant, and most of the St. 
Just Mines ; Huel Rave and Huel Rose, 
near Helston j Treluswell, near Penryn, 
with magnetite ; Ladock, near Gram- 
pound; Davidstow; Birch Tor Mine, 
near North Bovey; Lustleigh; Buckfast- 
leigh; Hennock, near Ohudieigh; and 
several places on Dartmoor; Huel Forest, 
near Okehampton ; Bratton Fleming, 
Shirwell; East Down; Viveham, Oeorge- 
ham, and other places near Barnstaple ; 
Orleigh Court, near Bideford, forming a 
.breccia with chert and flint in greensand ; 
in greensand at Buokland Brewer ; 11- 
fraoombe ; Combemartin ; Lynton ; West 
Down ; Isorth Moulton : Brixham, &c. 

Red Ochre— Ladook ; Davidstowe ; and 
many other of the above-named localities* 

Red Chalk— Little Bounds, St. Just ; 
Ladock ; and Broad Down, Farway, near 
Honiton ; Peak-hill, near Sidmouth. 

The chief forms of Hematite are found 
in most mining districts. 

Oba. Hematite maybe distinguished 
from goethite and limonite by its being 
anhydrous ; from these oies and magne- 
tite by the colour of its streak. The 
eaHhy varieties, however, often yield 
a little water when heated in a matrass, 
and sometimes have a brownish streak. 

Angles. 

RR' = 93» 60' uu = 143'' 07' 

Bo 12230 uo 158 35 

HemihedraL A term applied to crys- 
tals which have only one-half of their 
planes developed. Thus, the tetrahedron 
(Fig. 33) is the hemihedral forfn of the 
octahedron (Fig. 1). If equal slices were 
to be taken from each alternate face of 
the octahedron until four of the faces 
were entirely destroyed, the resulting 
figure would be the tetrahedron. 

Hemitrope. A made. 

Hepatic. Liver-like. A term applied 
sometimes to a peculiar form of mineral, 
when it has much the same meaning as 
reniformy and also to a peculiar colour 
observed in some mioerals. Thus, some 
varieties of pjnrites readily decompose to 
a liver-coloured ma^s. 

HISINQBRITE. 

[Thraulite.] Amorphous ; massive and 
reniform, or compact in ooncei^tric 
crusts ; with rough surfaces ; brittle ; 
fracture conchoidal or uneven ; opaque ; 
lustre resinous, inclining to adamantine ; 
brownish or bluish-black ^ streak yellow- 
ish-brown or pale redduh-brown : H. 
3«.4;G. 1-74-a 



B.f etc. In matrass yields much 
water with an acid reaction ; on C alone 
fuses with difficulty to a reddish, steel- 
grey, or black magnetic bead ; with 
borax and micro, gives Fe reactions; 

Sartially s«duble in HCl or HNOg, leav- 
ig a gelatinous residue of silica. 
Comp. Hydrated silicate of iron. The 
proportion of silica varies from 27 "0 to 
36*0 per cent., proto-peroxide of iron 
44 to 530 per cent., water 10*0 to 21-0. 
A mean of three analyses of a Cornish 
specimen (sp. gr. 1*74), by Prof essoin 
Church, gaVe^ 

Peroxide of iron 52*94 

SiUca 3614 

Phosphoric anhydride trace 

Magnesia.... trace 

Water :.... 10*49 

Total 99-57 

With peroxide of iron 50*6, silica 38*0, 
water 11*0, the formula might be written 

Fe22Si2H2 or Fe2032SiOa+2HaO (oxygen 
ratio = 3.4.2). 

Loc. Cornwall (Huel Oorland?), on 
Autunite ; also on iron pyrites, in cavi- 
ties. With Limonite, Vivianite, andCron- 
stedtite, probably from another locality. 

Oba. It Was obtained from Mr. Tailing 
in the first instance, bv Professor A. H. 
Church, who identified it, it having been 
mistaken for Beraunite. 

HolohedraL A term used in opposi- 
tion to ** hemihedral," which see. 

Hornblende. See Amphihole. 

Horn Lead. See Cromfordite. 

Homstone. See Calcedony. 

Horseflesh Ore. See Erubescite. 

Hydrate. A compound of an oxide 
with water, or a metal with hydroxyL 
Thus the hydrate of the oxide of coppei* 
(cupric hydrate) may be written CuOHj 
as a compound of oxide of copper with 
water ; or CuHjOa or CuHog, in which 
it is looked upon as a compound of cop' 
per with hydroxyL 

Hydrated. Containing water as a con^ 
stituent part, and not merely as external 
moisture. Water which is given off at a 
temperature above 100° C is usually con- 
sidered to be water of hydration. 

Hydrofluoric Acid. See Fluorine. 

Hydrous Oxide of Iron. See Limo- 
nite and Groethite. 

H7PERSTHBNE. 

Oblique ; crystals usually imperfeot 
and imbedded, when perfect usuallT 
somewhat like Fig. 160 (Pyroxene, with, 
which Hypersthene is isomorphous); one 
perfect deavage, often ourvod, or 
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striated; another at right angles, im- 
perfect ; fracture uneven ; translacent 
to opaque ; lustre vitreous or resinous, 
usually pearly or sub-metallic on cleav- 
ages; grey, green, red, yellow, brown, 
black ; streak white or grey ; H. 4-6; G. 
3-2-3 -6. 

Vdr, 1. Hypersthene proper has very 
dark colours, and often a greenish-grey 
■tn^ak ; H. 6 ; rather readily fusible. 

2. Bronzite colours dark, and inclin- 
ing usually to brown ; white streak ; H. 
5-6 ; almost infusible ; often brittle. 

3. DiaUage. Colours usually light; 
white streak; H. 4; often easily fusible. 

4. Hypersthene rock, Diallage rock, 
Gabbro, &c., are names given to rock 
masses, composed largely of some form 
of hypersthene, with a great ddal of fel- 
spar, as in the cliffs at Ooveraok Oove 
imd the boulders on Gronsa Downs. 

3., etc In matrass no change ; on C 
alone usually fusible to a dark magnetic 
globule, or enamel; with soda and borax 
S^ves the reactions for iron, and some- 
times those of manganese ; insoluble in 
HCl or HNOs. 

^ Comp, Anhydrous silicate of magne- 
sia, iron, and lime ; bat of very variable 
composition. 

Loc. Coverack Oove (Bronzite?), Ky- 
nance Cove (Diallage?), and other parts 
of the Lizard district; St. Oleer (?). 
Hypersthene occurs in Scotland, Nor- 
way, Sweden, Italy, North America, &o. 

OU, Hypersthene should, perhaps, 
be included with pyroxene and ampni- 
bole, in one large group, only separable 
into sub-species. The chemical composi- 
tion seems to be in all, too variable to 
serve as a means of classification in 
species, and they are isomorphoUs with 
each other. 



Iceland Spar. See Caicite. 
ILMBIf^ITE. 

[MAnaocanite. Titaniferous Iron. Ti- 
tanite. Iseriil'e. Kibdelophao, &c.] Hex- 
agonal; in tabular crystals, somewhat 
like Figs. 200, 20J, and 230, but with 
curved faces; or drusy; also massive, 
granular, or disseminated ; brittle; fiac- 
ture conchoidal or uneven; opaque; 
lustre metallic or sub-metallic, brilliant 
to glimmering ; iron- black, brown, or 
steel-grey; streak reddish-brown to 
black ; sometimes slightly magnetic ; 
H. 5-6; G. 4-6-6 -0. 

Vdr. a. Jlmenite occurs crystallize 1 or 
Quuttive^ 



b. Manaocanite was a term given to 
the grains of titaniferous iron-sand found 
at Manacoan. 

c. Iserine is the term applied to a dark 
•and of similar composition, fouud at 
Iserweise, in the Biesengebirge. 

B,f etc In matrass unchanged ; on 
unchanged, or turns brown ; with miero. 
or borax gives the reactions for Ti; the 
fine powder is slowly soluble in concen- 
trated HCl; the concentrated solution 
will, after a time, yield a precipitate of 
titanic anhydride after dilution and 
boiling ; imparts a blue colour to HsS04 
if boUed in it. 

Oomp, An anhydrous compound of 
the oxides of titanium and iron. Of the 
following analyses of Cornish specimens 
ft. was by Klaproth, b. by Gr^gor, o. by 
Lampadius : — 

ft. b. 0. 

Oxide of titanium... 45*25 45*00 43'5 

Oxide of iron 61-00 4600 50*4 

Oxide of manganese 0*25 trace 0*9 

Silica 3*50 trace 3*3 

Ainmina — • — 1*4 

Total lOOW 9^00 99^ 

With 48*0 per cent, of titanic anhydride 
and 52*0 per cent, of ferric peroxide the 

formula may be l^e% or TijOs-l-FesOs 
or TiFeOs. 

Loe, Manaccan, in the bed of a rivu- 
let, as a black sand; Gwendra, near 
Coverack, disseminated, in diallage rock ; 
Lannarth, near St. Keverne, in a stream 
as a dark sand ; recently at Porthalla, 
in a ferruginous deposit, both massive 
and crystallized. The crystab were len- 
ticular, with curved faces, and varying 
from 1-lOth to ^ of an inch in diameter. 

Obs. It may most readily be distin- 
guished from Hematite by its dark brown 
streak and reactions with micro. 

Incandescent. Glowing; combustion 
without flame ; when charcoal is heated 
before the blowpipe it ^lows, but rarely 
bursts into flame. This is incandescence. 

Incrustation. A term applied to the 
deposit which is formed on the cool part 
of a charcoal or fire-clay support when 
ores of arsenic, antimony, or leiEid are 
heated. It may always be driven away 
by directing the blowpipe flame on the 
part, and in this manner may be easily 
distinguished from the white ash left by 
the oombostionof some varieties of chat- 
coaL 

Indigo Copper. See Covellite. 

Indurated. Hardened. Talc, Kaolin, 
and other minerals seem sometimes to 
be greatly hardened wh^n in contact 
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withigneouB rooks, Mif baked. They 
are then laid to be indurated. 

Infutible. That whioh cannot be fated 
or melted, llinerahi are said to be in- 
fusible if they cannot be fused by means 
of an ordinary blowpipe flame, although 
they may be mostly fused by using the 
o^-hydrogen blowpipe. 

Investing. A term applied to minerals 
which occur spread in a thin coating over 
the surface of some different kind of 
mineral or rook. 

Iridescent. Exhibiting colours some- 
thing like thos^ of a ndnbow. 

Iridescent Copper Pyrites. See Ohal- 
eqpjrrite (Peacock Copper). 
Iris. See Quartz. 
Iron FUnt. See Quartz. 
Iron Glance. See Hematite (Specular 
Iron). 

Iron Mica. See Hematite (Micaceous 
Iron Ore). 
Iron Nickel Pyrites. See Pentlandite. 
Iron Ochre. See Hematite and Limo- 
nite. 
Iron Pyrites. See Pyrites. 
Iron Butile. See Goethite. 
Iron Spar. See Chalybite. 
^ Isomorphism. " Similarity in crystal- 
line form exhibited by substances of 
similar chemical constitution." Thus 
the following mineral carbonates crystal- 
lize in forms having a very great resem- 
blance to each other, all being hexagonal, 
and their primary or cleavage rhombohe- 
drons having faces similarly inclined to 
to each other, and varying only from 
105»03'tol()r64';- 

Calcite CaCOj = 105-03 

Dolomite (MgCa)C08 10615 

Diallogite MnCOj 106-51 

Chalybite FeCO, 10700 

Mesitine Spar (FeMg)C08 107*14 

Magnesite MgCOg 107*25 

Calamiae ZnCOs 107*54 

A similar group of isomorphous carbo- 
nates, crystallizing in the rhombic sys- 
tem, is the following, the angles being 
those of the prisms : — 

Aragonite CaCOj = 116'* 10' 

Cerussite PbCOg 117 14 

Strontianite SrCOg 117 19 

Witherite BaOOg 118 30 

Similar groups of isomorphous minerals 
are known in each system of crystalliza- 
tion, when it is found that there is a ten- 
dency for one member of a group to take 
the place of another in a compound, thus 
leadmg to a postage from one to another. 
In fact, ft seldom happens that one 
member of an isomorphous group is quite 
free from traces at least of anotner. For 
further information on this interesting 
subject see the woiks of Mitscherlich ; 



Frankenheim's Systeme der Krjrstalle ; 
or Brooke and Miller's Elementary In- 
troduction to Mineralogy, 1852. 

I80PTEB. 

Amorphous ; compact ; brittle ; frac- 
ture conchoidal or imeven ; translucent 
on thin edges, or opaque ; lustre vitreous 
or dull; greyish or velvet-black, some- 
times with reddish spots; streak pale 
greenish-grey; H. 5*6-6*5; G. 2*9-3; 
slightly magnetic. 

JS., etc In matrass not changed ; on 
fuses readily to a ma^etic globule, 
sometimes colouring the tip of the flame 
greenish ; with borax and micro, gives 
Fe reactions; imperfectly decomposed 
by HCl or Hj^O«, leaving a deposit of 
suica; the powder is decomposed by 
strong solution of carbonate of potash. 

Comp. Anhydrous silicate of iron, 
alumina, and lime (?). The following 
analysis of a specimen from St. Just was 
made by Turner: — 

Peroxide of iron 20*07 

Alumina 13*91 

Lime 15*43 

Oxide of copper 1*94 

SiUca 47*09 

Total 98*44 

Loe. Huel Came, St. Just, in masses 
of several inches in length, in granite, 
associated with Cassiterite and Tourma- 
line ; it is also said to have been found 
near St. Ives. 

Oha. In appeirance it is not unlike 
Obsidian, but less lustrous. It has been 
thought to be an impure variety of opal 
or jasper. 



^ Jade. A substance which has some- 
times been so named is described as 
Saussurite, which is itself perhaps only 
a variety of Pyroxene. See Saussurite. 

JAMESONITE. 

Bhombic, usually in aggrep;ations of 
imperf ectlv formed acicular pnsms, with 
a perfect basal cleavage at right angles 
to the prismatic faces; or fibrous, co- 
lumnar, or massive ; sectile ; opaque ; 
lustre metallic ; dark steel grey ; streak 
black, or very dark; H. 2-2*6; G. 5*6-6*8. 

Var, Feather ore is a variety which 
occurs in soft masses, with interlacdn^ 
fibres, like felt. 

B.f etc. In matrass decrepitates, and 
yields a reddish or yellowish sublimate ; 
on C fuses at 1 to a dark mass, which is 
partly absorbed by the charcoal ; deposits 
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a yelloir incrustation: may be en- 
tirely volatilized in O F, except a little 
infosible slag, which gives Fe or Mn re- 
actions ; in BF yields, after a good deal 
of blowing, a malleable bead of lead ; 
decomposed by warm HOI, leaving a 
white ppt. 

Chmp, It is an anhydrous sulphide of 
lead and antimony. The following analy- 
ses, by BL Bose, are all of Oonush spe- 
cimens : — 

a. b. 0. 

Lead 4076 40*35 3871 

Antimony 34*40 33'47 34*90 

Sulphur 22*16 nt. det. ^*63 

Iron 2*30 2*96 2*66 

Copper 013 0*21 0*19 

Zinc — trace 074 

Total 9973 — 9972 

With lead = 43*6, antimcmy 36*2, and 
sulphur 20*2, the formula might be writ- 
ten Pb3Sb4S9 or 2PbS Sbj^+PbS. 

Loe, Near Fadstow; Fort Quin Cliffs, 
and Trevinnock, near EndeUion, with 
bleinierite; Port Isaac, Pendogget, Huel 
Lee, Cal8tockjHnelBoys;Tintf^l ;found 
aboin Spain, Hungary, Siberia, Brazil, &c. 

Oh8, It usual^ occurs with other ores 
•f antimony. It mav be distingished 
from antimonite bv its basal cleavage, yel- 
lowincrustation wnen heated on chaxxxud, 
and by its yielding a bead of Pb in BF. 

JASPEB. 

Amorphous ; tough ; fracture conchoi- 
dal, uneven, or splintery; opaque; 
lustre resinous or dull ; sometimes white, 
but more usually grey, yellow, red, 
brown, green, or olack, sometimes mot- 
tled 01 various colours ; streak white or 
sli^tly coloured; H. 6-7 ; G. 2*6-30. 

Kor. a. Bibbon Jasper has the colour 
«rranged in stripes, or bands. 

b. Lydian Stone, Tin Flint, Touch- 
stone, or Basanite, is of a velvet-black 
colour, and has a flat conchoidal fracture. 
It is sometimes placed with Caloedony. 

c. Bloodstone seems to be partly Jasper 
and partly Calcedony. It is of a dark 
green colour, spotted with red. 

d. Eisenkiesel, or Iron Flint, is a 
brown and somewhat earthy variety. 

B,f etc In matrass unchang<^ or 
gives off a little water ; on C infusible : 
with soda fuses readily to a colourea 
bead, with much effervescence; insoluble 
in HCl, HNO«, or H2SO4. 

Comp, Anhydrous siUca. It usually 
contains, however, a small proportion of 
water, and a variable proportion of per- 
oxide of iron, and other oxides. 

Loc Botallack, Huel Owles, Levant^ 
Cape Cornwall, Huel Speam, Little 



Bounds, Huel Stennack, and other mines 
in St. Just, of various colours, as red, 
black, green, &c; Ding Dopg, Madron ; 
Manudon Beach; Looe Bar ; IVemeame ; 
North Boskear, Dolcoath (red and black); 
Bedruth; Huel Unity; St. Austell; Tru- 
goe: Huel Maudlin; in greensand at 
Buckland Brewer ; Ivybridge; Doddis- 
combleigh; Blackdown-hills; Brent Tor; 
Okehampton; near Exeter; Haldon, 
near Teignmouth, pale red; and many 
other pli^ in the two counties. Very 
fine masses of Jasper are obtained from 
Egypt, Italy, Germany, &c. 

Obs, It can only be re^^arded as an 
impure mixture of cryitallotd and colloid 
silica, with various metallic oxides. Por- 
celain Jasper, or Porcellanite, is of quite 
a different composition ; it is simply a 
greatly hardened (baked?) clay. 

Jaspery Iron Ore. A siliceous variety of 
Hematite, or a very ferruginous Jasper. 

JOHANNITE. 

[Uran-VitrioL] Oblique; in small 
flattoDed prisms, reniform masses, or 
druses ; transparent to opaque ; lustre 
vitreous ; emerald or yellowish-green ; 
streak pale green; taste bitter and 
astringent ; H. 2-2*5 ; G. 3*19. 

B,,etc In matrass yields water with 
add reactions, and turns brown ; on is 
fusible at first, but leaves finally a dark 
infusible residue ; with borax and micro, 
gives the reactions for Uranium ; slightly 
solnble in HsO. 

Comp. Hydrous sulphate of Uranium. 

Loc Johaiinite has, perhaps, occurred 
at South Huel Basset, m transparent, 
bright yellow crystals, with other ores 
of Uranium. (See Trans. Boy. Geol. Soc. 
Com., vol. viL, p. 86.) The true Johan- 
nito occurs in Germany and the United 
States. 

Obs, It is probably a product of the 
decomposition of the ores of Uranium. 
Its solubility in water would of itself 
account for its rarity in a wet county 
like Cornwall. 



KALINITE. 

I^um. Potash Alum. ^Cubical; crys- 
tals usually like Figs. 1, 2, 3, or com- 
binations of these ; generally in crusts, 
fibrous masses, or as an efflorescence ; 
fracture conchoidal or uneven; trsois- 
parent or translucent ; colourless, white, 
or sUghtly tinted with green, yellow, or 
blue ; streak white ; taste sweetish- 
astringent; H. of compact specimens 
2-2*6; G. 1*76-1*9. 
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KAMPYLITE. 



KEBATE. 



B,, tie. In matraat melto at first, 
yields a large quantity of water with aoid 
reaction ; on C the same, and gives off 
SOt; the white residue becomes bine if 
treated with C)o ; soluble readily in water. 

Comp, Hydrated sulphate of potash 
and alumina. With sulphuric anhydride 
33*76, alumina 10*82, potash 9'd5, water 
45*47, its formultf may be written 

A],2k4S+ 24Ha or S408KosAJflO'^+ 

Log, It is said to occur in day at 
Ghudleigh, in Devon (GregHmd Lettsom, 
p. 71). 

ObB. It is extracted from shales in 
large quantities in Yorkshire, near 
Whitby, and other places. 

Eampylite. See Mimetite. 

Elann. See Fluor. 

Kaolinite. Daoa. Bhombio, api^ear- 
ing as hexagonal scales under the micro- 
scope. Perhaps may^ be found in the 
Cornish and Devonshire Kaolins. 

KAOLIN. 

[China Clay, Lithomarge, &a] Amor- 
phous ; massive, in beds, veins, or disse- 
minated ; should, perhaps, be regarded 
rather as a rock than a mineral ; fracture 
earthy ; sectile, brittle, or friable ; 
opaque ; dull ; adherent ; unctuous or 
plastic while moist, sometimes meagre 
when dry ; white, grey, or bluiidi, yel- 
lowish, brownish, &c., from various 
impurities ; streak like colour ; H. 1-3 ; 
G. 1*8-2*7. 

For. a. China Clay is the pure white 
▼ariebr^ used for the best kinds of pottery. 

b. Lithomarge is a peculiar indurated 
variety, with H. 2-2*5 : G. about 2*6 ; 
sometimes psrro-phosphoria 

c. Carnat is a flesh-coloured variety, 
containing a good deal of iron. 

B,. etc In matrass gives off water; on 
C is infusible, and often loses colour; 
treated with €k> turns blue ; not readily 
decomposed by HCl or HNOg. 

Comp, Hydrated silicate of alumina, 
with very often potash. Of the folio wing 
analyses a. was from Breage, analysed 
by Dr. Boase; b. from St. Stephens, 
ditto; c. from Devon, by Berthier; d. 
from Dartmoor, by Fownes : — 

a. b. c d. 

SiUca 40*16 39-55 50*51 47*20 

Alumina 36*20 38*05 38*18 38*80 

Peroxide of 

iron _____ trace 

Magnesia 175 1*46 — 0*24 

Potash & loss 9*50 870 — 1 76 
Water 11*66 1230 11*02 12*00 

Total 99*26 100*05 9971 100*00 



e. is the aoahrsiB of a specimen from 
Devonshire ; f., from Dartmoor; g., a 
kaolin earth from Plympton; h., a yel- 
lowish-white lithomarge, with peach- 
coloured veins, from Cook's Kitchen, by 
Beeks (Trans. Boy. GeoL Soe. Com., 
voL vii., p. 76): — 

SiUoa 4tl» 44*26 4^*9 48*3 

Alumina 38*81 36*81 44*5 36*4 

Peroxide of iron — — — 0*8 

Lime & potash — 2*20 — — 

Water 1274 12*70 15*3 14-5 

Total 95*81 95*96 1007 lOOO 

With silica 467, alumina 41*1, water 

12*2 the formula may be written 2A1^ 

3Si+3Hj or 2(Al808SiO,)+SiOj+3HaO 
or Si8(Als0^*)«-h30H2. 

Loc a. China Clay— Balleswidden, 
and other St. Just mines; Tregoning- 
hill, Breage ; Vogue, near St. Day ; East 
Huel Damsel ; St. Stevens and St. Den- 
nis, Carclaze, and many other places near 
St. Austell; Chytane, St. Enoder ; Cligga 
Head, St. Agnes ; Great Dowgas ; Bovey 
Tracey ; Dunscdmb-hiil, near Sidmouth ; 
Plympton ; Fownes ; on Dartmoor ; and 
many other places in Cornwall and 
Devon. 

b. Lithomarge — Balleswidden, and 
other mines at St. Just ; near St. Ives ; 
Cook's Kitchen, Tiacroft, Dolcoath, Cam 
Brea, and other mines near Camborne ; 
Huel Druid ; Huel Basset ; West Basset ; 
South Huel Frances J Carharrack ; Ting 
Tang ; West Huel Jewell ; St. Blazey ; 
in amorphous yellow masses with agate 
at Hay Tor ; with apatite and tourma- 
line at Bovey Tracey. 

Obs. Kaolin is a substance of immense 
importance in the arts. In an impure 
form it probably composes all the ^ays 
of the earth's crust, and when indurated 
forms slate$ and shales. It should rather 
be described as a rock than a mineraL 

Kassiterite. See Cassiterite. 

KSBATB. 

[Kerargyrite. Horn Silver.] Cubic; 
in small modified cubes, octahedrons, or 
rhombic dodecahedrons (Figs. 1, 2, 3, 8, 
to 16); sometimes acicular, columnar, 
massive, or iovesting ; sectile or mallea- 
ble ; fracture conchoidal or uneven ; 
translucent to almost opaque ; resinous 
or waxy ; pearl-grev, greenish, bluish, 
or brown, especially on exposure to 
light; streak white and shining; H. 
1-1*5; G. 5-3-5 -6. 

B,, etc Iq matrass melts without 
further change ; on C fases readily, and 
is easily reduced to a malleable bead of 
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Bilver ; if mixed with oxide of copper 
tinges the flame bright blue; if moist- 
ened and nibbed on a plate of poliihed 
iron, metallic silver la deposited : insolu- 
ble in HOI or HNOg ; slowly soluble in 
ammonia, and re-precipitated by HCl. 

Camp, Anhydrous chl<mde of silver. 
Pure specimens contain 75*34 per cent. 
of silver and 24*66 per cent, of chlorine, 
the formula will therefore be AgOL 

Xoc Hud Herhmd ; Huel Alfred and 
Huel Ann, Phillack ; Huel Duchy, in 
brown gossan, in forms resembling Figs. 
8 and 12 ; Hue! St. Vincent, near Cal- 
stock, with native silver ; Silver Valley : 
Huel Brothers ; Huel Mexico and Huel 
Basset, Perranzabuloe, crystallized and 
massive; Dolcoath; North Dolcoath 
rPigs. 1. 8, 12); BotaUack, Levant; 
found also in Ireland, and in many 
foreign silver producing districts. 

Oba, In Cornwall it usually occurs 
with other ores of silver, hydrous oxide 
of iron, quartz, and ores of copper. Mr. 
Game observes, **It has not yet occurred 
in any Cornish mine whose lode traverses 
granite.'' (Trans. Boy. QeoL Soc. Com., 
voL vii., p. 87.) 

Angles. Same as Cuprite. 

Eillas. A Cornish term for the al- 
tered clay-slate of the district. 

Kinoclase. See Clinoclase. 

Kupferindig. See Covelline. 

Kupf emickeL See Niccolite. 



Lamellar. Minerals which can be 
split up into plates are so called. Bx, 
Barytes, Fluor, &c. FotiaUd is the 
same, but the plates are very thin. 

LAIfaiTS. 

Bhombk ; crystals usually small and 
short, in forms not imlike tiiose of ara- 
gonite; also fibro-lamellar, concretion- 
ary, or investing (** rippled"); the 
surface sometimes earthy; transparent 
or translucent ; lustre of crystals vitre- 
ous, of thin crusts silky ; colour blue or 
greenish-blue; K, 2*5-3, crusts softer; 
G. 3*48-3*5. 

B,f etc In matrass gives off water 
with acid reaction, and turns black ; on 
gives off a sulphureous odour, and 
eaaly yields a bead of copper; soluble 
in HCL 

Camp, Hydrated basic sulphate of 
copper. The following analyses are all 
very recent : — 



a. b. c. d. e. 1 
Sulphuric 

anhydride 16*42 16*77 16*79 16*72 16*88 16*2 
Oxide of 

copper .. 66-82 66-92 67*48 67*81 67*88 681 

Lime,... — 0-88 — — — 0*6 

Magnesia — 0'2» — — — — 

m^r ., 18*82 1619 16-78 16-26 16*68 16*2 

Total 100-56 100-00 10000 100-28 100-29 100-0 
a. is an analysis bj[ Maskelyne, b. by 
Pisani, c. by Church,' d. and e. by War- 
rington, f. by Tschermak. With sul- 
phuric anhydride 16*4, oxide of copper 
65*2, and water 18*4 the formula may be 

written 4Cu, s| 5Hi or CuS04+3CuHsOt 
+2HaO or SO,Cuo^3CuHoa+20H^ 

Loe, Copper Hill Biine and Huel Bas- 
set, Bedrath ; East Pool, Dolcoath, and 
other mines near Camborne. 

Oba. It IB found on killas, in brilliant 
minute macled crystals of a beautiful 
deep blue colour, or "rippled" crusts of 
a greenish-blue tint and somewhat earthy 
appearance. The name Devilline was 
at first given to a very similar mineral 
(See Comptes Bendus for 1864, pp. 813, 
633 ; see also Joum. Chem. Soc., IL, 
iii, 87 : PhiL Mag., IV., xxiii, p. 306, 
1864; PhiL Mag., IV., xxiL, p. 473, 
1865 ; Chem: News, x., 263, 1864, &c) 

Lapis Ollaris. See Steatite (Potstone.) 

Lazurite. See Chessylite. 

Lateral This term is applied to the 
secondary axes in the ppramidal and 
hexagonal crystallographic systems. 

Lead Earth. A term applied to the 
earthy variety of Cerussite. 

Lead Glance. See Galena. 

Lead Ochre. See Plumbic Ochre. 

Lead Spar. See Cerossite. 

Lenticular. Lens-shaped. Crystals 
which are nearly flat circular scales, but 
slightly convex above and below. Ex, 
Some specimens of Hematite and Ilmenite. ' 

Lenticular Arseniate of Copper. See 
liroconite. 

LEPIDOLITB. 

[Lithia Ifica.] Bhombic; rarely In 
pnsms, with perfect basal cleavage ; usu- 
ally in pinkish granular masses, inter- 
spersed with small flexible translucent 
scales; lustre pearly; peach-blossom red 
to pearl-grey, white, or brownish ; crys- 
tals dichroic; H. 2*3; G. 2*8-3. 

B,tetc In matrass scarcely altered; 
on C fuses more or less readily to a trans- 
parent and nearly colourless glass; 
colours flame red, especially if just mois- 
tened with HCl or H93O4, or mixed 
with KHSO4 ; insoluble in HCl, HNO,, 
or HsS04, but readily decomposed by 
HCl after ignition. 
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Camp. Anhydrous silicate of alomina, 
iron, potash, and lithia, with some flu- 
oride. Of the following analyses of 
Cornish specimens a. is by Turner, b. 
and c are DyBammelsberg, d. is a recent 
analysis by Haughton, of a white, pearly 
■pecunen, from Tremeame, in Brea^e. 
which occurred in rhombic tables of 60 
andl20':~ 

a. b. c. d. 

Silica 50*82 6170 62-40 47-60 

Alumina 21*83 26-76 26-80 27 20 

Protoxide of iron .. 9*08 — — — 
Peroxide of iron.... — — — 6*20 
Oxide of manganese trace 1*29 1*60 1*20 

Ume — 0*40 — 0-46 

Magnesia — 0*24 — trace 

Potash 9-86 10*29 9*14 10-48 

Soda — 1*16 — 0-72 

lithla 4-06 1-27 4-86 114 

Fluorine 481 712 418 — 

Fluosilicon _ — — 5*68 

Phosphoric anhy. .. -- 0*16 — — 

Total 99*96 100*38 98*87 99*67 

Loe, St. Michaers Mount, in pale 
peach-coloured and silverv hexagonal 
scales ; Trewavas Head and Tregoning- 
hill, Breage, in white rhombic scales; 
Lanarth, near Redruth, nearly white; 
near Bovey Traoey, in white silvenr 
plates, &&; it occurs also in Scotland, 
Ireland, and many foreign localities. 

LEPIDOMELANB. 

Bhombic; in six-sided plates, or 
rhombs of 60"* and 120% with perfect 
basal cleavage; flexible and elastic; 
translucent or opaque; lustre sub-me- 
tallic, adamantine, or vitreous; dark 
brownish or greenish-black; dichroic; 
streak greenish ; H. 3*0 ; G. 30. 

B., etc In matrass no change ; on 
melts readily to a dark ma^etic globule ; 
with borax forms a greenish glassy de- 
composed 1^ HOI, leaving pearlv silica. 
C<ymp. Silicate (with fluoride) of alu- 
mina, iron, potash, and lithia. Of the 
following analvses a. is a Cornish speci- 
men (brown), by Turner ; b. a very dark 
coloured specimen from Cam Bosavem, 
recently analysed by Professor Haughton, 
F.R.S.:- 

a. b. 

Silica 40-06 .. 89-92 

Alumina 22-90 .. 22*88 

Protoxide of iron ..) 0...^ .. 16*02 
Peroxide of iron..../ ^ ^ ., 2*82 
Oxide of manganese .. 1*79 .. 1-40 

lime — . .. 0-68 

Magnesia — .. 1-07 

Potash ., 4-80 .. 9*76 

Soda — .. 0*99 

Lithia 200 .. 1*71 

Fluosilioon — .. 8-04 

Fluorine 2*71 .. -- 

Total. 100*82 .. 98-70 



It will be seen that lepidomelane differs 
mainly from lepidolite by the smaller 
quantity of silica, and the presence of a 
large proportion of iron. 

Loc Cam Bosavem, St. Just, and 
many of the Cornish granites. 

LEUCOPYRITK 

[Arsenical Pyrites. L51ingite, &o.] 
Bhombic; the usual combination is much 
like Fig. 115, without the plane O ; one . 
periect cleavage ; more usually massive; 
compact, granular, or x>olumnar ; some- 
times disseminated; brittle; fracture 
uneven ; opaque ; lustre metallic ; sil- 
very-white to steel-grey, often a yellow 
or brown tamish ; streak greyish-black ; 
H. 5-5-5; G.6-9-7-4. 

£., etc In matrass gives an abundant 
white or yellowish sublimate, which is 
dark and metallic below ; on C fuses 
readily to a black magnetic mass, depo- 
siting a white incrustation, and giving 
off copious arsenical fumes : with borax 
gives Fe reactions ; insoluole in HCl ; 
soluble in HNOs, with a separation of 
AsjOs. 

Comp. Arsenide of iron, with a little 
S, and sometimes Ni and Co. No analy- 
sis of a British specimen is known to the 
author, but foreign specimens yield about 
30*0 per cent, of iron and 70*0 per cent, 
of arsenic With iron = 32*6 and arse- 
nic 73*5 the formula will be FeAs]. 

Loc East Pool, Dolcoath, and pro- 
bably many other Cornish mines. It 
occurs laigely in Norway and Germany. 

Oh». It has been usually^ mistaken 
for miB^ickel, from which it may be 
distinguished by its small proportion of 
of sulphur and its greater sp. gr. It not 
unf requently contuns paying quantitieB 
of gold and silver. 

LIBBTHBNITE. 

[Phosphate of Copper.] Rhombic; 
mostlv in small crystals, like Fig. 139 ; 
also globular, reniform, radiated, or com- 
pact masses ; brittle ; fracture conchoi- 
dal or uneven ; translucent on thin edges ; 
lustre somewhat resinous; olive or black- 
ish-green; streak olive-green; H, 4; 
G. 3-6-3-8. 

£., etc In matrass gives off water, 
turns black, and often decrepitates ; on 
fuses to a dark globule of metallic ap- 
pearance; in BF with soda yields ahead 
of copper, sometimes a slight alliaceous 
odour; soluble in HCl or ammonia, 
still more readily in HNOg, forming a 
blue solution ; decomposed by KHO, the 
solution when neutralized with HNOa 
yields a pale yellow ppt. on addition of 
solution of nitrate of silvier. 
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Comp, Hydrated phoiphate of cop- 
per. Speoimens from libethen, in Hun- 
gary, yield about 66*5 per cent of oxide 
of coofMr, 297 per cent, of phosphoric 
anhydride, and 3*8 per cent, of water. 
With these proportions the formula may 

be written OuiPJ+CuH, or SCuO, P1O5 
+CuH,0, or PtOs0uo''j|+0uHot. 

Loe, Gunnislake, Oallinffton, form- 
erly, with gozzan, quartz, and pyrites; it 
was also found at South Hue! Frances 
and some of the Gwennap mines (?). by 
the late Mr. John Garby. Its chief 
foreign localities are Hungary, Germany, 
the Ural, South America, &c. 

Ob9, This species is isomorphons with 
Olivenite, and the phosphoric anhydride 
is often partially replaced by arsenic an- 
hydride. 

Anglei. 

M M' = 92' 2(y 8 e = 149' 06' 

Ms 135 53 ee' 70 08 

ss' 120 56 . 

Lime Uranite. See Autunite. 

LIMONITE. 

[Brown Hematite. Hydrous Oxide of 
Iron, &c.) Amorphous; mammilated, 
botryoidal, reniform; fibrour, radiating, 
or concentric ; compact, earthy, or fria- 
ble; stalactitic, &c.; brittle; fracture 
conchoidal, uneven, or earthy; opaque; 
lustre sub-metallic, resinous, siOnr, or 
dull; brown, to yellowish or black; 
streak yellowish-brown; H. 5-6*5, except 
othrt and umber^ which are often less 
thanl; G. 3*4-4. 

Voir, a. Brown Hematite is a reni- 
form variety, with sub-metaUic or silky 
lustre, and concentric fibrous structure. 
It is sometimes called Kidney Iron. 

b. Wood Hematite has bands of yellow 
and brown alternately. 

0. Stilpnosiderite is a black or very 
dark brown variety, with conchoid&l 
fracture and splendant lustre. 

d. Bog Iron Ore, Meadow Iron Ore, 
or Ochrey Brown Iron Ore, is a soft 
variety, often found in swampy places 
in mining districts. 

e. YelTow Ochre is a yellowish, earthy, 
. or friable varietv. 

f. Brown Umber is an impure, friable, 
brown-coloured variety. 

B,f etc In matrass gives off water 
and turns darker ^ on infusible, turns 
dark, and magnetic ; very thin splinters 
n^ sometimes be melted witn great 
^Bmculty ; with borax and micro, nves 
tion reactions ; soluble in warm HCl, 
fomunga yellowish solution ; oftenleaves 
» portion of siUoa undissolved. 



Comp, Hydrated peroxide of iron. 
Of the following analyses a. is of a Oom- 
ish specimen, by Torke ; b. and c. are 
recent analyses of massive specimens 
from Perran; d. is a rusty-yellow stalac- 
titic specimen from Botallack, by Prof. 
A. H. Church (Joum. Chem. Soo., IL, 
iii, 214):— 

a. b. c d. 
PeroJideof iron 82*16 58*77 75*04 73*73 
Oxide of manga- 
nese — 3^8 2*65 — 

Alumina — 0*69 0*42 — 

lime — 6*39 0*11 — 

Bfagnesia — 0*26 0*12 — 

Phospboric an- 
hydride 113 6*99 1*54 — 

SiUca 2*42 8*01 7*18 — 

Water 14*28 14*87 12*02 24*40 



Total 98*99 99*06 99*08 9813 

This last specimen is considered to be a 
distinct spedes by Dana, on account of 
the large proportion of water. With 
ttl per cent, of peroxide of iron, and 
18 "9 per cent, of water the formula might 

be written Fe,2Hs or FesOs+2HtO or 
FesOHo4. With peroxide of iron =3 
85*6 per cent., and water 14*4 it may be 
written 2Fe,08+3HsO or Fe40sHo«. 

Loc Botallack, and the St. Just 
mines generally, in most of the 
varieties ; Huel Mary, and otber mines 
in Lelant; St. Ives Consols: Great 
Work; Huel Bose, Sithney; Oonstan- 
tine; St. Keveme; Trumpet Consols, 
and other mines in Wendron ; Huel Her- 
land ; Cam Brea ; Tincrof t (Stilpnoside- 
rite and other forms); Camborne Yean ; 
Ting Tang, Huel Fortune, and other 
Gwennap mines; North Downs; Huel 
Towan, South Huel Towan, and several 
other St. Agnes mines ; Perransabuloe : 
Ladock; Charlestown United, Buby and 
Knightor, and other mines near St. Aus- 
tell, in several forms; Huel Maudlin 
(Stilpnosiderite and other varieties); 
Bestormel Boyal Iron Mines; Betire, 
Withiel, and other places in Cornwall ; 
Five Acre, Huel Prosper, Parkins, Sharp- 
ham, Torbay, and other iron mines near 
Bri^iam; Gymton, near Paignton; 
Smallacombe and Hatherly, Ilsington; 
Shaugh, and other places near Plympton ; 
Combemartin (umber, yellow ochre, &c.): 
Buckf astleigh ; Huel Robert, Sampford 
Spiney; Huel Betsey, near Tavistock; 
Copper Hill Mine, near Okehampton; 
on Exmoor ; East Down and Yiveham, 
near Barnstaple ; Buckland Brewer, near 
Bideford; Ugbrook Park, near Chud- 
leigh (umber); and many other places in 
I the two counties. 



Digitized by VjOOQIC 



64 



LmAEITR 



LONOHIDITB. 



Bog Iron Ore— Maradon; Perran Con- 
tois, in 1839, liffht yellowiah-brown to 
black: " The lignt vellow ore appears to 
have formed around, and enclosed, some 
of the roots of the heath. ** (W. BL 
Tweedy, Rep. Boy. Inst. Com., 1839.) 

Obi. It occurs in small quantities in 
almost every metalliferous mine in the 
world, except those worked in quarts 
rock. 

LIITABITM. 

[Cupreous Sulphate of Lead.]! Oblique, 
with one perfect cleavage ; brittle ; frao- 
ture oonchoidal; translucent; lustre 
vitreous to adamantine ; deep asure blue ; 
streak pale blue; H. 2*5-3; G. 5'3-5*45. 

B,, etc In matrass gives off water 
with acid reaction, and loses colour ; on 
fuses to a pearly globule ; in BF is 
easily reduced to a malleable bead, de- 
positing a yellow coating on the char- 
coal, and yielding sulphureous odours; 
with borax, alternately BF and OF, 
yields a grain of copper; decomposed by 
HNOs, leaving a white residue of sulphate 
of lead, and forming a bluish solution. 

Comp. The hydrated sulphate of lead 
with copper specimens from LeadhiUs 

?ielded to Thomson and Brook nearly 
6*7 of oxide of lead, 19*8 of oxide of 
copper, and 4*5 of water. The formula 

may therefore be written PbS+CuHf or 
PbSO^+CuHjO, or SOjPbo''+CuHo,. 

Loc Very small specimens were found 
by Dr. 0. Le Neve Foster at Huel Pen- 
rose, Sithney, about the year 1866. It 
occurs also in Oumberlana, and at Lead- 
hiUs, in Lanarkshire. 

Ohs, The crystals from Cumberland 
are not much unlike Figs. 148, 149, 151. 
The Cornish specimens were not crystal- 
lized distinctly. 

LIBOCONITS. 

[Octahedral Arseniate of Copper. Len- 
ticular Arseniate, &c.] Boombic or 
oblique ; in obtuse faintly striated double 
pjrramids, like Fig. 165 ; cr^f stals usually 
minute, but have oeen obtained formerly 
9S much as one inch in length; some- 
times in granular masses, but more 
rarely so than crystallized; sectile; 
fracture conchoidal or uneven; trans' 
lucent ; vitreous to resinous ; sky-blue 
to verdigris-green ; streak pale blue ; H. 
?.2-5;G. 2-8-3 -0. 

B,, etc In matrass gives off much 
water and turns dark green ; on C alone 
deflagrates (?), fuses readily to a dark 
sla^l containing granules of copper; de- 
posits a white incrustation on vne ohar 



Goal at a considerable distance from the 
assay; with soda, after well roastine, 
yields a malleable bead of copper ; ean^ 
soluble in HNO^ ; decomposed when in 
powder by solution of KHO, leaving a 
black powder of oxide of copper. 

Comp, Hydrated arseniate of copper. 
Of the following an^yses of Cornish spe* 
cimens a. was oy Wachtmeister, b. by 
Hennann, o. and d. by Damour : — 

Oxide of copper 3773 36'-38 3718 37*40 

Alumina 8*61 10*85 9*6810*09 

Peroxide of iron 3*66 0*98 — — 
Arsenic anhy- 
dride 22*29 23*05 22-22 23-40 

Phosphoric an- 
hydride 3*87 373 3*49 3*24 

Water 23*84 25*01 25*49 25*44 

Total 100*00 100*00 9?06 99^ 

The sp. gr. of b. was 2*985, of d. 2*964. 
With oxide of copper 36*61, alumina 
11*87, arsenic anhydnde 26*59, and water 
24*93, the formida might be written 

8Cu2A8,Als -h 24Hs or (CuOJaAsgOs -f 
Al,08As,09+5CuH,0,+19HsO or 2ABa 
OjCuo-s + AltHoe+2CuHo8 + 190EL,. 

Loc Huel Muttrell, Huel Gtorland, 
Huel Unity, Gwennap, many years 
since; Great Hewas United, and Gun- 
nislake more redisntly, but not such fine 
specimens. It is also said to have oo- 
Qurred at Huel Providence, Lelant. 

Obs. It occurred always associated 
with other arseniates of copper. Its 
beautiful colour is sufficient to distin- 
guish it from them all. 

AngUt, 

MM' =« 119' 20' 00 = 107' 38' 

Lithia Mica. See Lepldolite and Lepi- 
domelane. 

Lithomaige. See Kaolin. 

Loadstone. See Magnetite. 

Localities. A complete Hst of Comiah 
and Devon localities, topographically 
arranged, wUl be found in Part L of this 
book. In the case of minerals ind i ca ted 
with type as follows t FLtTOB or 
JASPEB, only the localities of the best 
specimens, or those remarkable for their 
situation, will be given ; in other cases 
the author has given aU the localities 
known to him. 

Foreign localities are indicated, with 
the greatest conciseness, so as to shew 
the wide distribution of many minerals 
which are commonly supposed to be 
almost exclusively Cornish. Of this, 
Cassiterite is a noteworthy example. 

Lonchidite. A peculiar variety of 
marcasite which formerly occurred at 
Cook's Kitchen and Tinoroft mines, in 
crystals resembling Fig. 152. 
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LVNNITE. 

[Phosphorocalcite. PseudomalacMte. 
Ehlite.] Oblique (?) or Rhombic ? reni- 
f oral ; massive ; fibrous ; surface drusy ; 
brittle ; fracture small conchoidal or un- 
even; translucent or sub-translucent; 
lustre adamantine or vitreous; dark 
green ; streak light green ; H. 4*5-5 ; G. 
4-4-4. 

£., et^ like libethenite. 

Comp, Hydrated phosphate of cop- 

g>r. The following is an analysis by 
eddle ; the sp. gr. of the specimen was 
4*25:— 

Phosphoric anhydride 22*73 

Oxide of copper 68*13 

Water 8*51 

Silica 0*48 

Total 99*85 

Xoc '*Only one specimen of this 
substance has hitherto been found in 
Great Britain ; it is from Cornwall, and 
in Mr. Greg's collection. Colour verdi- 
gris-green; translucent by transmitted 
Bght. Consists of minute globular con- 
cretions, not very closely compacted." 
(Greg and Lettsom, Manual of Miner- 
alogy, p. 324.) Foreign specimens have 
occurred in Germany, Hungary, and 
Siberia. Fig. 167 represents a foreign 
specimen. 

Angles. 

O e = 146" 18' f f = 117" 49' 

ge 168 46 

Lustre. The reflection of light from 
the surface of a body occasions what is 
called its "lustre." The following are 
the chief varieties observable in 
minerals: — 

a. Metallic. Sx, Pyrites, Galena. 

b. Adamantine. Ex. Diamond. 

c YiTRBOUS. .ffa;. Crystallized Quartz. 

d. Resinous. Ex. Some varieties of 

Cassiterite. 

e. Peablt. Ex. Pearl Spar. 

f. Waxy. Ex. Kerargyrite. 

S^ SiLKT. Ex. Fibrous Carbonate of 
Iron. 

Each of these kinds of lustre may exist 
in several degrees: as "splendant," 
"brilliant," "shining," "glimmering." 
When no lustre is observable the speci- 
men is "dull." The various kinds of. 
lustre are also qualified by the prefix 
"sub." Thus many varieties of dark 
mica have a "sub-metallic " lustre. ■ 

The true metallic lustre is only ob- 
servable in minerals which are perfectly 
opaque. The silky lustre is usually ob- 
servable in minerals which have a fibrous 
structure; while the pearly lustre is 



often seen in minerals having a foliated 
or lamellar structure, and usually occurs 
on the cleavage planes. 



Macle. Twin Crystals, "Macles,"or 
"Hemitropes" are groups of two or 
more crystals, which appear as if mu- 
tually intersecting each other, or as if a 
single crystal had been cut in two, one 
part turned round a certain number of 
degrees, and then re-united to the other. 
Thus, if the octahedron Fig. 54 a., Plate 
III., be cut iir two in the direction of the 
dotted line, the one-half rotated 90% 
and then re-united to the other, a macle 
like Fig. 54 b. will be the results as in 
many crystals of Spinel, Alum, and 
other minerals. Of course, such a divi- 
sion and re-union has not really taken 
place ; the whole crystal has probably 
taken the peculiar form from its first 
formation. The cot responding axes of 
macles are always inclined to each other, 
in accordance with very precise laws. 

Macle. See Andalusite (Chiastolite). 

Macro-diagonal. The greater of the 
lateral axes in the rhombic system, also 
a plane parallel to this axis and the 
principaL 

MAOI^ESITE. 

[Carbonate of Magnesia.] Hexagonal; 
in rhombohedrons ; with perfect rhom- 
bohedral cleavages, forming angles of 
72** 31' ; also massive ; compact, reni- 
foim, earthy ; tough or friable ; fracture 
conchoidal or earthy; transparent to 
opaque ; lustre vitreous ; shining to dull ; 
colourless, white, yellow, brown, or « 
black; streak lighter than colour; H. 
4*5-5, except earthy varieties ; G. 2*8-3*1. 

H., etc In matrass no change, or loses 
colour; on C infusible, loses colour, 
becomes alkaline; turns reddish with 
Co; soluble with effervescence in HCl, 
HNO3, or HaS04. 

Comp. Anhydrous carbonate of mag- 
nesia. Pure specimens contain — Car- 
bonic anhydride 51*62 per cent., mag- 
nesia 48*38. With this composition the 

formula may be written MgC or MgCOs 
or COMgo". 

Loc. From veins of serpentine in the 
Lizard district (impure). "An amor- 
phous mineral of snowy whiteness, and 
occasionally pulverulent, from West 
Grambler, has been pronounced to be 
carbonate of magnesia, but hitherto this 
fact has not been confirmed." (J. Garby, 
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Trans. Roy. QeoL Soo. Com., VIL, 8L) 
Found also in Norway, Germany, 
India, &c. 

Ohs. It usually occurs in serpentine 
districts. It may be distinguished from 
caloite by its nolubUity in H2SO4, and by 
its behaviour when treated with Co. 

Magnetic Iron Ore. See Magnetite. 

Magnetism. A property^ possessed by 
many minerals containing iron, and in a 
less degree by those containing Ni and 
Co, especially after heating on 0. 

MAGNETITE. 

[Magnetic Iron Ore. Oxidulated Iron.] 
Cubic ; usually in modified octahedrons 
or rhombic dodecahedrons, &c. (Figs. 1, 
2, 3, 8, 10, 14, 15, 29, &c.); often macled ; 
also compact, granular, lamellar, disse- 
minated, or earthy ; brittle ; uneven or 
conchoidal ; opaque ; lustre metallic or 
sub-metallic ; splendant to dull ; iron- 
black or dark brown ; streak like colour; 
H. 5*6-6; G. 4 '9-5 "2; magnetic, espe- 
cially when massive. 

B,y etc. In matrass no change, or 
turns red ; on C infusible, or fuses with 
very great difficulty, and often loses its 
magnetism somewhat ; with borax gives 
Fe reactions ; soluble in warm HCl or 
HNO3. ^ .^ , 

Comp. Anhydrous proto-peroxide of 
iron. A pure specimen contains of prot- 
oxide of iron 35*03, peroxide of iron 
68-97, or iron 72*41, oxygen 27*59. "With 
this composition the formida may be 

written FeFeg or Fe304 or FegOaFeo". 

ioc Botallack, Crown's Rock, and the 
cliffs near by, massive, in bands or veins, 
with garnets, hornblende, axinite, epi- 
dote, and other rare minerals, also 
as a black magnetic fand ; St. Michael's 
Mount ; the Lizard, in hornblende ; 
Gwinter, in diallage rock; Trelus- 
well, near Penryn, with green chlo- 
rite ; Tresavean, massive, in chlorite; 
near Redruth, crystallized ; Huel Jane, 
Kea ; St. Agnes, in slate ; Huel Maud- 
lin ; Lanlivery, with pyrites and garnet; 
Roche ; Fowey Consols, with chalcopy- 
rite and francolite; St. Stephens; 
Buckland-in-the-Moor, near Ashburton; 
Hay tor, with hornblende and felspar; 
Hatherby, near Ilsington; South Brent; 
near Tavistock ; in veins at Lundy 
Island, &c. ; found also in Scotland, Ice- 
land, Norway, and many foreign locali- 
ties, in large quantities. 

06«. Massive magnetite may be dis- 
tinguished from hematite by its black 
streak; crystallized specimens may be 
dUtinguished by form alone. 



Angles, The same as in Cuprite, 
o o = 109' 28' d d = 120' OO' 
a a 90 00 &c. 



MALACHITK 



[Green Carbonate c 



per.] Oblique ; 



crystals minute, and like Figs. 155, 156, 
157 ; perfect cleavage parallel to M ; 
usually massive, globular, reniform, bo- 
tryoidal, mammiUated, stalactitic; com- 
pact, fibrous, or earthy ; brittle ; frac- 
ture sub-conchoidal or uneven ; translu- 
cent to opaque; lustre adamantine or 
vitreous ; often dull ; various shades of 
green ; crystals dark green ; globular 
masses usually banded in concentric 
layers of different shades ; streak light 
green; H. 3-5-4; 0.3*7-4. 

B.^ etc In matrass gives off water 
and tumn black ; often decrepitates ; on 
C iofu^ible and turns black; in BF 
yields a globule of Cu ; more readily 
on addition of soda ; with borax yields 
Cu reactions ; soluble with effervescence 
in HCl or HNOs (dilute), forming a 
blue solution; slowly turns ammonia 
blue. 

Comp. Hydrated carbonate of copper. 
Pure specimens yield nearly 71*91 per 
cent, of oxide of copper, 19 '90 per cent, 
of carbonic anhydride, and 8 19 per cent, 
of water. With these proportions the 

formula may be written CuC+CuHj or 
CuCOa-f-CuHaOa or COCuo"+CuHo8. 

Loc Botallack, Huel Cock, Huel 
Edward, Huel Speed, and other mines 
in St. Just ; Huel Alfred, Phillack ; St. 
Michael's Mount, in small specks ; West 
Godolphin, Breage; Mullion; various 
parts of the Lizard district, with native 
copper ; Dolcoath and other Camborne 
mines ; Huel BuUer, Huel Basset, South 
Huel Basset, and other mines near Red- 
ruth ; Huel Gk)rland, Ting Tang, Car- 
hHrrack, and many other mines in Gwen- 
nap ; Huel Husband ; "West Huel Vir- 
gin; Huel Music; Huel Mexico: Hewas; 
Huel Harmony ; Lanescot ; Pentire, 
in acicular crystals ; Phoenix ; Gunnis- 
lake ; Buckfastleigh ; Hennock, near 
! Chudleigh ; Com^>emartin, and other 
! places in Devon, in small quantities. 
' Ohs. Malachite occurs in smail quan- 
tities in the older workings of almost 
all the copper mines of the two coun- 
ties. The crystals are usually found 
lining cavities in the massive specimens. 
It may be distinguished from chrysocoUa 
by its superior sp. gr., hardness, and 
abundant effervescence, and ready 
solution when treated with dilute 
HCL 
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Angles. 

M M' = 123» 35' M e = 112' 33' 

OM 90 00 ee 107 16 

OT 90 00 

Malleable. Capable of being beaten 
into thin plates. £x, Gk>ld, Silver, 
Copper. 

Malleable Copper. See Native Copper. 

Mammillary. See Form of Minerus. 

Manganese Spar. See Bhodonite. 

MANGAiriTE. 

[Grey Oxide of Manganese.] Bhom- 
bio; in prisms vertically and deeply 
striated (Fig. 110); often grouped in 
bundles, with perfect braobv diagonal 
eleavage; also massive, fibrous, radiat- 
ing, compact, granular ; brittle; fracture 
uneven; translucent on thin edges to 
opaque; metallic or sub-metallic, often 
splendant ; dark steel-grey to iron-black ; 
streak brown or black ; H. 3*5-4 ; G. 
4 •2-4 '4 ; perfectly conducts electricity. 

B., etc. In matrass gives off H^O ; on 
C is infusible; with soda, borax, and 
micro, gives Mn reactions; soluble in 
warm HCL 

Comp. Hydrated manganic peroxide. 
Pure specimens yield 89 90 per cent, of 
peroxide of manganese, and 1010 per 
oent. of water. With this composition 

the formula will be MngHs or MusOsHsO 
or lyintOsHos. 

Loc Botallack, in brilliant crystals ; 
Huel Bucketts; Yeryan ; Indian Queens, 
near St. Columb ; Trebartha ; St. Min- 
ver, well crystalliaed ; Lettcott ; Lanli- 
very; Bestormel (acicular); Upton Pvne, 
near Exeter (well crystalUaed); Doddis- 
combleigh, near Chudleigh; in North 
Devon ; in "West Devon, in sandstone. 
The mineral occurs well crystallized in 
Scotland, Ireland, and in many foreign 
parts. 

Ob8. It may be readily distlngtiished 
from Pyrolusite by its lustre and hard- 
ness ; from the ores of copper and anti> 
mony by its inf usibility. 

Angles. 

M M' = 99** 40' k k = 103" 24' 

MO 90 00 

MABCASITE. 

[White Iron Pyrites.] Bhombio; in 
modified prisms (figs. 150, 151, 152, &c); 
often macled; crystals usually striated, 
sometimes rough; often stalactitic, bo- 
tryoidal, reniform, radiating; brittle; 
fracture uneven ; opaque ; lustre metal- 
lic, splendant to dull ; pale yellow, 
greenish, greyish, often a brown tarnish ; 
streak dark greenish-grey ; H. 6^*5 ; G. 
4-6-4 -9. 



Var. a. Cocks-comb I^tes is a macled 
variety, which occurs in forms resem- 
bling Fig. 152. 

b. Lonchidite is a similar variety, con- 
taining a little (2 to 6 per cent.) arsenic 
It is tiu-white, greyish, or greenish-grey. 
e. Hepatic Pyrites is a partly decom- 
posed variety, of liver-brown colour. 

B., etc. In matrass gives a deposit of 
S ; on C melts readily to a dark magne- 
tic bead,, gives off a sulphureous odour ; 
insoluble in HCl; soluble in strong 
HNO3, leaving a deposit of S. 

Comp. Anhydrous sulphide of iron. 
The following analysis of a specimen of 
Lonchidite from Cook's Kitchen is by 
Platnner :— 

•Sulphur 49 61 

Iron 44-23 

Arsenic 4*40 

Cobalt 0-35 

Copper ? 0*76 

Lead 0-20 

Total 99-54 

With iron 46*67 per cent., sulphur 53 33, 
or the same as ordinary iron pyrites, 
the formula may be FeSt. 

Loc. Cook's Kitchen and Tincroft 
(Lonchidite), on brown iron ore and py- 
rites ; Huel Unitv ; Creegbrawse; Huel 
Clifford; Huel Kose, Newlyn; Fowey 
Consols; Huel Crowndale; Huel Cre- 
bor (Lonchidite, in a* tie heaps); Vir- 
tuous Lady Mine, aggregated crystals, 
very large, on quartz; Combemartin ; 
Tamar Mines, near Beerferris (formerly 
in hexagonal prisms, pseudo after cal- 
cite); found also in (Cumberland, Scot- 
land, Ireland, and many foreign locali^ 
ties. 

Ob». It is best distinguished from 
Pyrites by its crystalline form, paler 
colour, and greater liability to sponta* 
neous decomposition. 

Margarodite. See Gilbertite. 

Marmolite. See Serpentine. 

Martial Arseniate of Copper. See 
Scorodite. 

Martial Pyrites. See Pyrites. 

Massive. Begular structure, but no 
distinct external form. 

Matrass. A small vessel of glass with 
a bulb blown at one end ; a bolt head ; 
a simple tube dosed at one end, used in 
the testing of minerals by the aid of 
heat. Two such tubes may be made 
from a piece of glass tube about four 
inches long and one-sixth wide, by 
softening the centre in a gas flame or 
candle flame, with the aid of a blowpipe, 
and then pulling the ends asunder. For 
the method of using such tubes see 
Blowpipe Beaotions. 
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Meagre. Minerals which feel toft and 
rough are so called ; the word is used ii» 
contra-distinction to harsh (hard and 
rough) and unctuotu (soft and smooth). 

MELACONITK 

[Black Copper Ore.] Amorphous? 
onbic? oblique? usually massive, pul- 
verulent, earthy, or investing ; friable ; 
opaq ue ; dull ; dark grey to black ; streak 
black and shiniDg, or dull ; soils the 
fingers ; H. below l-5(?) G. 5*2. 

Var. ^'Melaconite crystals from Corn- 
wall, collected by Mr. Tailing, have been 
described by Maskeljme as 'monocliiiic/ 

. . * baJud cleavage easy,' . . . 
'often twins,* . . *H. a little above 
4 ; G. 5*825-827 ; Church has ascertained 
that the crystals are essentially pure 
CuO.* It would appear . . that tMs 
oxide of copper is trimorphous." (Dana, 
Syst. Min., 1868.) 

B,^ etc. In matrass usually gives off 
some water ; on C is reduced to mallea- 
ble copper where it touches the support ; 
pure specimens are easily reduced to a 
bead ; with borax or micro, gives Cu re- 
actions ; with soda an indication of Mn is 
often obtained ; soluble in HCl or HNO3, 
forming a green solution ; slowly soluble 
io ammonia, forming a deep blue solution. 

Comp. Anhydrous oxide of copper, 
often containing silica, manganese, and 
a little water. Pure specimens contain 
copper 79*85 per cent., oxygen 2015 per 
cent. With these proportions the for- 
mula will be Cu or CuO. 

Loc Botallack, Huel Speed, and 
other St. Just mines ; Huel Trenwith ; 
Huel Providence ; Marazion Mines ; "West 
Godolphin; Great Huel Vor; Great 
Huel Fortune; Huel Herland; Relis- 
tian; Tresavean; Ting Tang; Huel 
Jewell; United Mines; Huel Basset; 
Huel BuUer ; Huel Trefusis ; Dolcoath ; 
Tincroft; Huel Seton; Great St. George, 
Perranzabuloe ; Pembroke ; East Cnn- 
nis; Fowey Consols; Gunnislake; and 
in small quantities in most of tfae copper 
mines of the two counties, with other 
bres of copper, of which it is, perhaps, 
a decomposition product. It occurs in 
copper mines and gozzans, under similar 
circumstances, all over the world. 

Obs. It may be easily distinguished 
from wad, asbolane, and pyrolusite by 
its yielding a bead of copper on C before 
the blowpipe. From pitchblende by the 
same reaction, and by its softness. 

MELANTERITB. 

[Copperas. Green Vitriol. Sulphate of 
Iron. J Oblique ; in prisms, with angles 



of 97* 39' and 82** 21' , with perfect basal 
cleavage ; usually botryoidal, reniform, 
stalactitic, pulverulent, incrusting, or 
massive ; brittle ; conchoidal or uneven ; 
translucent to opaq^ue ; vitreous ; various 
shades of green, with a yellow or brown 
tarnish ; streak white ; H. 2 ; G. 1*8- 
1*9 ; taste metallic and inky. 

B.. etc. In matrass fuses, swells up, 
and gives off water, which reddens blue 
litmus paper, leaving a yellowish infusi- 
ble residue ; on C the same ; gives off 
SOa; finally turns red and magnetic; 
with borax gives Fe reactions ; soluble in 
HgO, forming a pale green solution, which 
gives a rust-coloured precipitate with 
ammonia. 

Comp. Hydrated sulphate of iron. 
Pure specimens 3rield 2719 per cent, of 
oxide of iron, 31*02 per cent, of sulphuric 
anhydride, and 41*79 per cent, of water. 
With these proportions the formula may 

be written FeS+7Hs or FeSO^-HTHjO 
orSOaFeo"-H70H,. 

Loc Huel Prosper, in irregular nodu- 
lar or semi-crystalline masses ; St. Agnes ; 
Ting Tang ; united Mines ; Fowey Con- 
sols, Huel Maudlin ; and the old work- 
ings of many other mines in Cornwall, in 
small quantities. Found also in similar 
circumstances in most mining districts. 

Oba. It is probably produced by the 
decomposition of pyrites or marcasite. 
Distinct and well-formed crystals seldom 
occur in nature. 

Menaccanite. See Ilmenite. 

ME80LITB. 

[Harringtonite. Antrimolite. Mealy 
Zeolite.] Anorthic (?); two perfect cleav- 
ages = 88" and 92** ; in acicular aggrega- 
tions, the crystals always macled; in 
divergent groups or delicate tufts, lateral 
planes being indistinctly striated; also 
massive, fibrous, columnar, drusy, com- 
pact, porcellanous, &c., fragile; tough 
when amorphous ; transparent to opaque ; 
lustre vitreous or siUr^; white, colour- 
less, greyish, yellowisn; H. 3*5-5*5; Q. 
2-2*4. 

Var. a. Antrimolite is a variety ; with 
H. 3*5-4; G. 22*1 

b. Harringtonite has H. = 5*25 ; G. 
2-2*1 ; it occurs massive, earthy, and 
tough. 

B,f etc In matrass gives off much 
water ; on C becomes opaque, if not ao 
already; swells up into a vermicular 
mass, and fuses to a blebby enamel; de- 
composed by HCl, depositing gelatinous 
silica. 

Comp, Hydrated silicate of lime, 
alumina, and soda. The composition of 
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the Irish, Scottish, and foreign speoi- 
mens hitherto analysed is from 45*0 to 
49 '0 per ceao. of silioa, 25*0 to 28*0 per 
cent, of alumina, 5*0 to 11*0 per oent. of 
lime, 4*0 to 8'0 per oent. of soda, and 
10-0 to 13-0 per cent, of water. 

lioc. The rocks between Botallaok and 
Huel Cock, with axinite and natroUte, 
as a mealy deposit ; Stenna Gwynn. It 
occurs also in Ireland, Scotland, Iceland, 
and many foreign localities. 

Obs. It is usually associated with vol- 
canic rocks. 

Meteorites. A meteorite of 231bs. 
weight fell at Stretchley, in the parish 
of Ermington, about 12 miles from Ply- 
mouth, in the year 1623. (Trans. Devon. 
Assoc, vol III.) Another meteorite fell 
at Menabilly, Cornwall, in 1791. (Greg 
andLettsom, p. 246.) 

Mica. This term, which was formerly 
applied to almost all minerals which 
could be split into thin foli», is now 
made use of only as a convenient term 
for a group of complex mineral silicates 
having many properties in common. 

a. They are all characterised by a per- 
fect and easily obtained basal 
cleavage ; so that they are readily 



reduced to thin, tough lamine, 
pearly 



or sub- 



b. 



with usually a 
metallic lustre. 

Potash is almost always present 
among the protoxide bases, and 
alumina among the peroxides. 

c. The crystallization is either rhom- 
bic or hexagonal, the angle formed 
by any two adjacent prismatic faces 
being 120". 

The Micas described in this Handbook 



OUbertite^ Lepidomelanc^ 

LepidolUe, MtucoviU. 

Micaceous Iron Ore. See Hematite. 

Micaceous Uranium Ore. See Autu- 
nite and Torbemite. 

Microoosmic Salt. This very useful 
salt, a phosphate of soda and ammonia, 
is largely used in the blowpipe examina- 
tion of minerals. The colours of its beads, 
formed with various metallic oxides, 
are sometimes different to those pro- 
duced with borax, and it affords a ready 
means of detecting silica, which is solu- 
ble in borax but not in " micro." 

MILLEBITB. 

[Sulphuret of Nickel Haarkies.] Hex- 
agonal ; in six or twelve-sided capillary, 
acicular, or divergent filaments; brittle; 
opaque ; lustre metallic ; various shades 
of yellow; often a grey or iridescent tar- 
nish ; streak like colour; H. 3-3*5; G. 
6-24ia 



f ., etc In matrass gives off SOf and 
a yellow sublimate; on C fuses, boils, 
forms a black magnetic matts ; with borax 
gives Ni reactions ; insoluble in HCl ; 
soluble in warm HNOs ; more readily in 
Aqua Kegia, forming a green solution. 

Gmnp Anhydrous sulphide of nickel 
With nickel 64*86 and sulphur 3614, 
the formula may be written NiS. No 
analysis of a British specimen is known 
to the author. 

Loc. Huel Spamon, in capillary and 
divergent fibres of a dull yellow rolour; 
Pengelley Mine, St. Ewe ; Huel Chance ; 
Fowey Consols ; Combemartin, and near 
Ilfracombe, in minute filaments lining 
cavities, and dispersed among crystals of 
galena. Found also in Wales, Scotland, 
Ireland, Germany, &a, but everywhere 
a rare mineral 

MIMETITE. 

[Arseniate of Lead. Mimetesite. Kam- 
pylite.] Hexagonal, in regular six-sided 

?rism8, often terminally modified (Figs. 
88 and 190), or with curved faces ; also 
fibrous; mammillary; sectile or brittle; 
imperf ectljr conchoidal or uneven ; trans- 
lucent, resinous, or pearly; yeUowish, 
greenish, often a brown tarnish ; streak 
white, or nearly so; H 3*5-4; G. 7*0-7*3. 

Var. a. Kampylite, or Camphyllite, 
is ayellowish-brown variety, which occurs 
in crystals with convex faces (barrel- 
shaped). 

b. Hedyphane is a white variety. 

B., etc. In matrass gives a white sub- 
limate ; on C fuses readily ; forms a 
white incrustation, yields an arsenical 
odour, and finally a bead of Pb with B 
flame ; more readily on addition of soda ; 
decomposed by strong HNOs» and by 
KHO. 

Comp. Anhydrous arseniate of lead, 
with some chloride of lead. The follow- 
ing analysis of a specimen from Huel 
Unity was made by Mr. Gregor, in 
1809:— 

Arsenic anhydride 26*40 

Oxide of lead 6976 

Chlorine 1*58 

Total 97*74 

An analysis of a Cornish specimen by 
Dufrenoy was equal to 84*55 per cent, of 
arseniate, 4*5 per cent, of phosphate, and 
9*05 of chloride of lead. With arseniate 
of lead = 90*66 and chloride of lead 9*34, 

the fprmuU might be PbCl|-1-3Pb'Ass or 
3AssO,Pbo"8-l-PbCl,. With arsenic an- 
hydride 23*2, oxide of lead 67*5, and 
chloride of lead 9*3 the fonnala might be 

Asa08Pbo-4(^lPb''). 
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Xoc Huel Unity, formerly, in Very 
fine thick light brown translucent crys- 
tals, on gftlena, some more than three- 
quarters of an inch long, also acicular ; 
Huel Alfred, in the year 1824 fine crys- 
tals of Mimetite were here first disco- 
vered, in a cross lode ; '* the crystals are 
splendant, of a rich topaz colour;" "some 
of the crystals $ of an inch in length, 
and i of an inch in diameter " 'Mmu. of 
Min., Truro, 1825); Huel Gorland, fine 
yellow crystals, on quartz; Huel Rose 
and Huel Penrose, Sithney ; Huel Pros- 

r ; Penberthy ^roft ; Huel Boys, En- 



pei 
del 



lelUon ; North Downs Mine ; Beeral- 
stone, with other ores of lead. Found 
also in Oumberland, Durham, Yorkshire, 
and most lead mining districts. 

Ob». It usually has part of its arsenic 
anhydride replaced by phosphoric anhy- 
dride. 

MineraL Any ntUureU. homogenovst 
inorganic bodyi The word is used in 
this sense throughout this Handbook. 
Hocks are often composed of mixtures 
of minerals, more or less impure. Ex. 
Granite, The science which treats of 
minerals may be conveniently sub-di- 
vided into— 

a. Determinative MiNEBALoaT, in- 

cluding the chemistry of minerals. 

b. Descriptive Mineraloot, includ- 

ing the subrscienoe of crystallo- 
graphy. 
c Systematic Minbraloot, or the ar- 
rangement of minera's into classes 
and systems. 

d. Distributive Mineraloot, or their 

geographical distribution. 

e. Paraoenetic MiNERALOOT, or their 

mutual association in lodes and 
rocks. 
Mineral Pitch. See Bitumen. 

MISPICKEL. 

[Arsenical Iron. Arsenical Iron Py- 
rites.] Rhombic ; in prisms or pyramids 
(Figs. 90 to 93, &c. ) ; often striated, curved, 
rough, or macled ; also acicular, or mas- 
sive, columnar, radiated, fibrous; or dis- 
seminated; brittle; fracture uneven; 
opaque ; lustre metallic, often glimmer- 
ing only; tin-white to steel-grey; 
streak blackish-grey; H. 5*5-6; G.6-6'3. 

B,,etc In matrass a red sublimate ; 
on C fuses to a dark ma^etic globule, 
giving a yellow incrustation, and a sul- 
phureous and arsenical odour ; soluble, 
except the sulphur, in strong HNO3, 
more readily in Aqua Regia. 

Comp, Anhydrous sulpharsenide of 
iron. With iron = 34*37 per cent., sul- 
phur 19*64, and arsenic 45*99 the for- 



mul» FeSt-l-FeAss, FeSAs or Fe,StAss 
may be used. 

Loe, Botallack, Huel GastlA, Levant, 
and other St. Just mines ; Penzance hill ; 
Wherry Mine; Huel Mary and Provi- 
dence, Lelant (containing silver); St. 
Ives ConBola; West Poldice ; New 
Rosewame ; Huel Herland^ Huel Unity, 
Relistian, in chlorite, and other mines 
in Gwiuear ; Huel v or, Breage ; Gam 
Gamborne, Dolcoath, Gook's Kitchen, 
Tincrof t, Garn Brea, East Pool, and other 
mines in Gamborne and Illogan ; Huel 
Tolgus ; South Tolgus ; the United Mines ; 
Huel Jewell; Ghreat Hewas United; 
Huel Maudlin ; Holmbush ; Devon Great 
Gonsols; Virtuous Lady (fine crystals, 
imbedded in chlorite); Tamar Mines, near 
Beerferris (fine crystals); Ivy Tor Mine, 
near Gkehampton; and many other 
localities in the two counties. It is a 
very Common miDeral in many mining 
districts in Gumberland, Scotland, and 
abroad. 

Ob8. A large quantity of the white 
arseniio of commerce is obtained from 
this mineral, which is largely associated 
with the tin and copper ores throughout 
the district. A great deal of arsenic is, 
however, in some mines obtained from 
Leucopjrrite. 

Anfjles. 

M M = HI" 22' r r' = 33» 32^ 

MO 90 00 e e 120 48 

ir 100 38 si 159 50 

ss' 62 08 

Mock Lead. An old name for Blende. 

Modified. Grystals which have small 
planes in place of their solid angles or 
edges are said to be modified ; thus Fig. 
8 is an octahedron, modified by planes of 
the cube; Fig. 9 a cube, modified by 
planes of the octahedron, &c. 

MQLYBDEiriTB. 

[Sulphuret of Molybdena. Molybdena 
Glance.] Hexagonal; in small crystals 
like Fig. 223, in irregular flat tables with 
perfect basal cleavage; foliated, mas- 
sive, or scaly ; flexible, but not elastic ; 
opaque; lustre metallic; colour like 
freshly-cut lead; streak greenish-grey; 
marks paper like plumbago ; unctuous : 
H. 1-1*5; G. 4*4-4*8. 

B,, etc In matrass unchanged ; on O 
infusible, but gives off SOj and bums 
away, colouring the flame green, except 
a small ash, which gives Ma or Fe reac- 
tions with soda and borax; effervesces 
when fused with soda; insoluble in warm 
HGl or HNOs ; soluble in strong HSSO4, 
forming a blue solution. 

Comp, Anhydrous sulphuret of mo- 
lybdenum. Pure specimens yield 59*13 
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per cent, of molybdenum and 40 '87 per 
cent, of sulphur, the formula bemg 
MoS,. 

Imc Huel Mary, Lelant ; Huel Friend- 
ship ; Huel Unity, and other mines in 
Gwinear; Huel Gorland, and other parts 
of Gwennap, ^ in elvan ; MenabiUr ; 
Drakewalls Mine, Oalstook. It is also 
found in Cumberland, Scotland, and 
many foreign localities. It has been 
found in slags from copper smelting 
works. 

Oht. It may be diBtingmshed from 
graphite by its superior sp. gr., blowpipe 
reactions, and the colour of its streak on 
porcelain. 

Mountain Cork, Mountain Paper, 
Mountain Leather, Mountain Wood. 
See Amphibole. 

Mundio. See Pyrites. 

Murchisonite. See Orthoclase. 

Muriate of Copper. See Atacamite. 

Muriate of Silver. See Kerargyrite. 

MUSCOVITE. 

[Mica. Potash Mica.] Oblique (?); or 
Hexagonal (?); sometimes occurs in 
prisms, but more usually in tables like 
Figs. 239 to 241, or irregularly-shaped 
scales, or massive ; cleavage perfect and 
easily obtained, basal ; thin plates flex- 
ible and elastic ; tough ; lustre pearly or 
sub-metallic ; white, grey, brown, yellow, 
&c.; often dichroic; translucent; thin 
plates transparent ; streak white or grey- 
ish ; H. 2-3; G. 2 8-31. 

B., etc In matrass unchanged, but 
usually 3rields traces of HF ; on C some 
varieties are readily fusible to an opaque 
or glassy enamel; insoluble in HCl or 
HjSO^. 

Comp. A complex silicate of alumina, 
iron, potash, &a 

Loc. St. Dennis, near St. AustelL 
Probably most of the mica of the Cornish 
and Devonshire granites belongs to this 
species, but as crystals are rare it will 
probably be necessary in any future close 
examination of these micas to distinguish 
them by their optical properties. The 
chemical constitution of the micas seems 
too varied to form the basis of a sub- 
division, as least at present. 

Angles. 

M M' = 120° 46' o b = 90° OO' 

MO 98 40 or 107 05 

Mb 119 38 bx 148 30 

That there is still some confusion as to 
the species, is seen in the fact ^hat, al- 
though the above angles are given as 
those of muscovite, Desdoiseaux states 
that its crystals are right rhombic prisms 
of 120°, or just the same as Lepidolite 
and Lepidomelane. 



N. 



Nacrite. See Gilbertite. 

Nail-headed Copper Ore. See Chal- 
Gocite. 

Native Arsenic and other metals. See 
the metals. 

Native Loadstone, Native Magnet. 
See Magnetite. 

NATBOLITB. 

[Needle Stone. Mesotype. Zeolith.] 
Rhombic, in slender or acicular prisms, 
like Figs. 112 and 113, with perfect lon- 
gitudinal cleavages; also mammilated, 
massive; fibrous or radiating; brittle; 
fracture conch oidal or uneven; trans- 
parent or translucent, occasionally 
opaque ; lustre vitreous or silky, pearly 
on cleavage planes; white, yellowish, 
greyish, greenish, or brown ; streak 
white ; H. 6-6-5; G. 2-2-2-3. 

B., etc In matrass gives off water; 
on C fuses readily, often boiling; colours 
the tip of the flame yellow ; the white 
residue treated with Co turns blue ; de- 
composed readily by HCl or oxalic add, 
depositing gelatinous silica. 

Comp. Hydrated silicate of soda and 
alumina. The Cornish specimens are not 
known to have been analysed, but foreign 
specimens yield about 48*6 per cent, of 
silica, 277 per cent, of alumina, 16*6 per 
cent, of soda, and 9*7 per cent, of water. 
With these proportions the formula may 

be written Na9Si-1-AIs2Si-i-2Hs or SisOj 
AljO»*Nao,-f-20Hs. 

Loc The locks between Botallaok 
and Huel Cock, and at Huel Came, with 
Prehnite and Stilbite. Said to have been 
found also at Stenna Gwynn. It is also 
found in Ireland, Scotland, and many 
volcanic districts abroad. 

Oba. It is one of the very rarest 
British minerals. 

Anglet. 

MM' = 91° 00' 00 = 143° 20' 

MO 116 40 

Needle Spar. See Aragonite. 

Nephrite is said to have been found in 
the Lizard district, but the specimens 
were probably Saussurite. 

NICCOLITB. 

[KupfemickeL Copper Nickel. Arse- 
nical Nickel] Hexagonal ; usually mas- 
sive and compact; also reticulated, ar- 
borescent, renif orm, or columnar ; brit- 
tle; fracture uneven; opaque; lustre 
metallic ; pale copper red, often with a 
greyish or blackish tarnish ; streak pale 
brownish-black; H. 5-5*5 ; G. 6*6-7*3. 
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B., etc In matrass gives a faint white 
sablimate ; in open tube turns yellowish- 
green, and yields a white crystalline 
sublimate ; on G fuses easily to a glo- 
bule, giving off strong arsenical odours ; 
with borax yields reactions for Fe, Co, 
Ki, &o. ; soluble in Aqua Begia, forming 
a green solution. 

Comp, Anhydrous arsenide of nickel. 
With arsenic = 55*98 per cent, and nic- 
kel 44 '02 the foimula might be written 
NiAs. 

Loe, Huel Chance, St. Austell, with 
Millerite ; Fowey Consols, formerly, in 
the 200 fathom level; Pengelly Mine, 
St. Ewe, massive, and in fine fibres: 
Black Down, Devon, with Rhodonite and 
Psilomelane. Found also in Scotland, 
Germany, France, and many other 
foreign localities. 

Obs. It may be easily distinguished 
from native copper, which it often some- 
what resembles in colour, by its hard- 
ness and brittleness. 

Nickel Ochre. See Annabergite. 

Noble Metals. Those metals the 
oxides of which can be reduced by heat 
alone, without the use of carbon or 
fluxes. JBx, Gold, Silver, Mercury, Fla- 
tinum. 

Nodular. Ooooning in nodules. 

Nodule. An irregular rounded 



Oblique Prismatio Arseniate of Copper. 
See Clinoclase. 

Ochre. See Hematite and Limonite. 

Octahedral Arseniate of Copper. See 
Liroconite. 

Octahedral Cobalt Pyrites. See Smal- 
ilte. 

Octahedral Copper Ore. See Cuprite, 

Octahedral Copper Pyrites. See Eru- 
bescite. 

Octahedral Iron Ore. See Magnetite. 

Octahedron. A solid figure having 
eight sides. In the regular octahedron 
these are equal equilateral triangles 
(Fig. 1). 

Odour. A character of some value in 
the discrimination of minerals in a few 
instances. Thus, many substances con- 
taininff alumina give off a peculiar 
" earthy '* smell when breathed upon or 
broken. Many ores containing sulphur 
or arsenic give off peculiar odours when 
broken or rubbed, as is also the case 
with some varieties of quartz, oalcite, 
barytfia,^ 



OLirsyiTE, 

[Olive Copper Ore. Olive Malachite. 
Right Prismatic Arseniate of Copper. 
Pharmaoochaloit.] Rhombic ; in prisms 
variously modified (Figs. 136, 137, 138); 
the planes often curved, striated, or 
rough; more usually reniform, stalac- 
titic, fibrous, or capillary; of massive, 
nodular, granular, or earthy ; brittle ; 
fracture conchoidal or uneven; lustre 
adamantine, vitreous, resinous, or silky; 
shining to glimmering ; various shades 
of greyish or browmsh-green ; streak 
like the colour, but lighter; H. 3; G. 
3-9-4. 

Var» Wood arseniate is a fibrous oon- 
oentrio variety, with but little lustre, 
and often almost ash-coloured. 

B., etc In matrass gives off water 
and turns darker ; on C fuses at 1 to a 
dark globule, which crystallizes on cool- 
ing; sometimes deflagrates; deposits 
an abundant white incrustation on the 
cool part of the charcoal support ; gives 
off a strons arsenical odour ; with soda 
vields a malleable bead of oopi>er ; solu- 
ble in HNO3, and partially so in ammo- 
nia, forming a blue jsolution. 

Comp. Hydrated arseniate of copper. 
The following are analyses of Cornish 
specimens, a. by Yon A.obell, a massive 
specimen ; b. and c. by Richardson, 
massive and aoicular; d. by Damour, sp. 

fr. 4*378; e. by Hermann, sp. gr. 
•135:— 

a. b. c. d. e. 
Arsenic anhy- 
dride 86-71 89-9 89-80 84-87 83-60 

Oxide copper 56*48 66*2 66*65 66*86 56*88 
Phosphoric 

anhydride.. 8*86 — — 8*48 5-96 
Water 8-60 3*9 8*66 8*72 4-16 

Total 10000 100*0 10000 96*88 100-00 

The following analyses perhaps point to 
a different composition; f., a fibrous spe- 
cimen, by Hermann, G. 3*913; g., oy 
Thomson, fibrous ; h., by Elaproth: — 
f. g. h. 

Arsenic anhydride... 40*50 &*61 45*00 

Oxideof copper 51*03» 54*98 50*62 

Phosphoric anhydride 1"00 — — 

Oxide of iron 3*64 — — 

Water 3*83 4*41 3-60 

Total 100*00 100*00 99*12 

With arsenic anhydride 40*6 per cent., 
oxide of copper 56*3 per cent., and water 
3*1 per cent, the formula may be written 

4Cu, Asi, Hs or CuaAstOs+CuHfOs or 
AssOtCuo"8 +CuHoj. 

Loc Huel Unity, Huel Gorland, Ting 
Tang, Carharrack, and other mines in 
Gwennap (most varietiM); Huel Bnllsr; 
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Pednandrea; Tincroft; Beam Mine: 
Phoonix; Gunnislake ; Bedford United 
Mines, near Tavistook, in olive-green 
pnsmatio orystala, also fibrous and aoion- 
uur. It is f ound also in Gumberland, and 
many foreign localities. 

Oftff. It will be seen that, as is fre- 
quently the ease with arseniaies, a small 
proportion of the arsenic anhydride is 
repLEUsed with phosphoric anhydride. 
The massive varieties may be distin- 
guished from other arseniates of copper 
by their olive-green or ash-grey coloar. 
C^stals may be known by their forms. 

MM'=92'3(y ab=90'»00' 

Mb 136 15 Tb 12646 

Ma 133 45 ea 124 35 

ee' 69 10 

The combinations most frequently seen 

are Me, Mob, Meba, Mebav. The 

faces e and a are frequently uneven. 

OPAL. 

Amorphous; massive, reniforro, sta- 
laotitic, &0, ; brittle ; fracture conchoidal, 
even, or uneven; transparent to trans- 
lucent on edges; lustre vitreous, resi- 
nous, or pearly ; colourless, milk-white, 
grey, red, brown, blue, green; often a 
play of colours as the specimen is moved 
about: streak white; H. 5*5-6 '5; G. 
l'9-2-3. 

Var, a. Common Opal is semi-trans- 
parent, and the colours are dulL 

b. Semi-opal ut similar, but less trans- 
parent, and with still duller colours. 

0. Ferruginous Opal (Eisenkiesel or 
Iron-flint) is a hignly ferruginous variety. 

d. Wood-opal has the form and tex- 
ture of wood, of which it is often a 
silicified variety. 

e. Hyalite or Muller's Glass is vitre* 
ous, transparent, and colourless. 

f. Fire-opal is transparent or semi- 
tnmsparent; red or yellow, and irides- 
cent. 

g. Noble Opal is semi-transparent or 
trimslucent, of a milk-white, bluish, or 
veUowish-white colour, and exhibiting a 
beautiful play of colours. 

h. Cacholong is white and opaque. 

L Hydroi>hane is nearly opaque when 
dry, but if immersed in water becomes 
nearly transparent. 

B,f etc In matrass usually yields 
water; on infusible; sometimes de- 
crepitates, or turns red or opaque ; with 
soda melts with much effervescence to an 
opaque or transparent bead; with micro, 
retams its form and appearance ; inso- 
luble in HCl, HNOs, HjSO*, or Aqua 
Begia ; the powder soluble in KHO. 



Oomp, Hydrated silica, with from 
3*0 to 13'0 per cent, of water, and varia- 
ble quantities of alumina, lime, magne- 
sia, potash, soda, or oxide of iron. 

Xo& 1. Oommon OpaL— BotaUack, 
Huel Stennack, Huel London, Trewel- 
lard, the Bunny, and Huel Speam, St. 
Just ; Huel Spinster, Huel Damsel, and 
Huel Buller, near St. Day and Bedruth ; 
North Boskear, Oambome ; Huel Bose- 
wame, Gwinear ; Stenna Gwynn ; Huel 
Sovereign, massive, blue and white, pre- 
sented to Boyal Institution of Oomwall 
in 1846; Trugoe; Huel Maudlin; Hay 
Tor ; on Dartmoor ; Lustleigh, &c 

2. Semi-opal occurs at most of the 
above localities, and especiallv near Oke- 
hampton, of a snow-white colour. 

3. Wood-opal (silicified wood) occurs 
on the Blackdown-hills, Devon. 

4. Ferruginous Opal occurs especially 
in the St. Just mines and near Camborne. 

5. Fire Opal occurs, of a greyish-white 
colour, at Botallack; Bosewame; Huel 
Spinster, and Huel Gktrland (yellow), 
St. Day. 

6. Cacholong, of a cream colour, on 
quarts and with steatite, from Botidlack, 
is DOW in the Museum of the Boyal In- 
stitution of ComwaU. 

Obs, Opal may be distinguished from 
the different varieties of oalcedony by 
the larger quantity of water given off 
when heated in a matrass, by its inferior 
hardness and gravity, and b^ its solubi- 
lity in caustic potash. It is, however, 
possibly, only an extreme form of calce- 
dony, which usaallv contains some water^ 
and is aligktly soluble in caustic potadu 

The finest opals come from Mexico. 

Opalescent. Besembling opal in lustre 
and texture; exhibiting a play of colours 
or iridescence, like fire-opal and noble 
opaL 

Opaque. Substances through which 
light cannot pass are said to be opaque. 
The minerals naving true metallic lustre, 
as Pyrites, Galena, &c., are the most 
opaque. 

Ophiolite, Ophite. See Serpentine. 

Optical Characters of Minerals. The 
chief of these are : — 

1. Colour. 

2. Lustre. 

3. Diaphaneity. 

4. Phosphorescence. 

5. Fluorescence. 

6. Befractive power. 

7. Polarization. 

Each of these are described under 
their respective heads. 
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OBTHOCLASE. 

[Felspar. Potash Felspar. Ortliose; 
&c.] Oblique; in prisms, often flattened, 
or variously modified (see Figs. 172 to 
180); two perfect cleavages (basal and 
clinodiagoxuil, M., O.), makine angles of 
90° 00' ; brittle ; fracture concnoidal, un- 
even, or splintery ; transparent to nearly 
opaque ; vitreous to pearly ; white, grey, 
red, green, brown, or black ; streak 
white, greyish, or slightly tinted like the 
colour; H. 6 ; G. 2-6-2 6. 

Var. a. Adularia is colourless and 
transparent; sometimes a little green- 
ish, opalescent, or a faint play of colours ; 
cross fracture conchoidaL 

b'. Moonstone is like Adularia, but 
contains bluish-white spots, which, when 
held to the light, appear pearly or 
silvery. 

c. Murchisonite is a flesh-red variety, 
pale or deep in tint ; viewed in an oblique 
direction it has gold, yellow, or silvery 
reflections on a Qdrd cleavap^e ; a micro- 
scopic examination seems to incUcate that 
it IS a compound of Orthoclase and 
Albite. 

d. Common Felspar. Colour very va- 
rious, but often pink or reddish, and 
usually a not very brilliant lustre. 

e. Erythrite. A flesh-red variety^ con- 
taining 3 per cent, of magnesia. 

f. Amazon Stone is a clear green deav- 
able variety. 

g. Sanadin, or Byacolite, occurs in 
glassy transparent crystals, mostly tabu- 
lar. It is otten associated with modem 
lavas or pumice. 

h. Compact Felspar is an uncleavable 
variety. 

i Pitchstone is, perhaps, an amor- 
phous variety, of dark pitchy appearance. 

B,^ etc In matrass not changed, or 
loses colour ; on C fuses at about 4 to a 
blistered slag, or infusible ; with borax 
dissolves slowly, with effervescence, to a 
clear glass ; insoluble in micro.; insoluble 
in HCl and HNO3. 

Comp. Anhydrous silicate of potash 
and alumiua, with small quantities of 
other bases. Of the following analyses 
a. and b. are Orthoclase, from Trewavas 
Head, Breage, by Professor Haughton, 
recently (a. from veins at foot of cliff, b. 
from granite at head of cliff); c. and d. 
of Orthoclase from the "Glass Mine," 
Roche, by Phillips (PhiL Mag. Feb., 
1871); e. is an analysis of felspar from 
Dartmoor ; f . of Murchisonite from Ex- 
minster, both by Prof. Church (Rep. Dev. 
Assoc., vol. II., p. 201); g. is Murchiso- 
nite, from DawUsh, by Phillips (PhiL 
Mag. voL 1, 18U, p. 448).— 



a b. c. d. 

Water 040 0*40 0*83 0*60 

SiUca 63-60 63*20 65-00 66-33 

Alumina 21*04 21*00 19-00 19*16 

Ferric oxide ... trace trace *50 '50 

Lime.... 0*90 0-68 1*57 1*68 

Magnesia — — trace trace 

Potash 9-91 10-30 10-37 10-37 

Soda 3-08 2-75 2*40 2-40 

Total 98-93 98-33 99-67 99-94 

Silica 65**61 65*27 &«0 

Alumina 1973 20*34 16*60 

Potash 12-73 12*43 14*80 

Soda 1-60 1*44 -- 

Lime 0*33 033 — 

Magnesia 0*10 0*19 — 

Total 100*00 100*00 100*00 

With silica 69*7 per cent., alumina 19*7 
per cent., and potash 10-6 the formula 

may be written 6Si, Ks, Als or Als033Si 
Os+KaOSiOs-l-2Si08 or SiflOsKojAljO^. 
This last is llie formula given by Profes- 
sor Frankland. With silica 60*5, alumina 
25*7, and potash 13*7, the formula might 

be 4Si, Kg, AJ, or Al9083SiOj+KjOSiOj 
or Si404Ko8Al20^. 

Loc 1. Adularia — Tintagel and I>ela> 
bole, in slate ; Kit-hill, Callington ; said 
to have been found also in prisms at 
St. Just. 

2. Moonstone is said to have been 
found at Gluvias Bumt-house, near 
Penryn. 

3. Murchisonite — Heavitree, near Exe- 
ter; Exminster; Topsham ; Jacobstowe : 
Crediton ; and near Dawlish, in the red 
conglomerate ; the finest masses are ob- 
tained on the coast between Teignmouth 
and Dawlish, often lying on the beach. 

4. Common Felspar — Fine crystals or 
masses have been obtained at the Soilly 
Isles ; Boscreagen Cove, near the Land's 
End, of a deep red colour; Pendeen 
Cove, in fine crystals imbedded in schorl 
rock ; Botallack, Balleswidden, and many 
of the St. Just mines, in fine masses : 
Mulvra-hill, Sancreed; Morvah United 
Mines; Ding Dong, Madron; St. Ives 
Consols ; Huel Mary, and other mines in 
Lelant ; Lamoma Point, near Penzance ; 
the Marazion Mines ; Huel Darlington ; 
St. Michaers Mount; Trewavas Head, 
Tremearne, and Great Huel Fortune, 
Breage, in granite ; Huel Ann, Trumpet 
Consols, and many other mines in Wen- 
dron; Kynance; near the Old Lizard 
Head, in green talc; Coverack Cove, 
Huel Union, Towednack, and other 
places in the Lizard district; the United 
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Mines, Tresavean, Huel Fortune, and 
other mines in Gwennap ; East Huel 
Crofty; Dolcoath; East Pool: fluel 
Coates, St. Agnes (in twin crystals, some 
converted intoCassiterite); Cligga Head, 
in a decomposing granite ; near Truro, 
in beautiful pink crystals, in several 
elvans ; St. Stephens, St. Austell Hill 
Mine, and other localities near St. Aus- 
tell ; Luxulyan ; and a large number of 
other* localities near the granite. 

Birch Tor Mine : North Bovey; Hay 
Tor; Ivybridge, in altered Devonian slate, 
with Ghiastolite ; Bovey Tracey, in fine 
red crystals ; Lundy Island, with rock 
crystal; and many other places. 

5. Sanadin, or Glassy Felspar — Little 
Haldon-hsll, near Teignmouth, in large 
crystals imbedded in porphry. 

6. Pitchstone— Skewes, Crowan ; Carn 
Brea ; South Huel Basset. 

Ob8, Only the more remarkable loca- 
lities of felspar are given above, or where 
it is obtained in very pure specimens. 
Felspar forms a large proportion of the 
widely-spread masses of granite in Corn- 
wall and Devon. The only certain way 
to distinguish between massive ortho- 
clase and albite is by analysis ; but good 
indications may be obtained by observing 
the cleavages, and also by the blowpipe 
behaviour. See Albite. 

Angles, 
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OrthodiagonaL That lateral axis which 
is at right angles to the principal in the 
oblique system ; also a plane parallel to 
that axis and the principal. Thus, in 
Figs. 168, 169, the plane a. is orthodia- 
gonal ; in 170, 171, the plane T. 

Oxide. A combination of an element 
with oxygen is so called. Those oxides 
which form acids by addition of water 
are also called anhydrides by many 
chemists. 

Oxide of Antimony. See Yalentinite 
and Senarmontite. 

Oxide of Arsenic. See Arsenolite. 

Oxide of Bismuth. See Bismite. 

Oxide of Cobalt. See Asbolane. 

Oxide of Copper. See Cuprite and 
Melasonite . 

Oxide of Iron. See Magnetite, Hema- 
tite, Limonite, and Goethite. 

Oxide of Lead. See Plumbic Ochre. 

Oxide of Manganese. See Pyrolusite, 
Manganite, Psilomelane, and Wad. 

Oxide of Tin. See Cassiterite. 



Oxide of Tungsten. See Wolfr^unite. 

Oxide of Uranium. See Pitchblende 
and Zippaeite. 

Oxidising Flame. See Instructions for 
the Examination of Minerals before the 
Blowpipe in Part I., and "Blowpipe 
Reactions," p. 18, Part IL 

Oxychloride of Copper. See Ataca* 
mite. 

Oxydulated Iron. See Magnetite. 

Oxygen Ratio. This is a term used to 
express the rates between the proportion 
of oxygen in base and acid in a compound 
containing both. The modem unitary 
theories of chemistry have, therefore, in 
some degree lessened the use of the ex- 

{)ression ; since, by these, salts are not 
ooked upon as compounds of base and 
acid. The oxygen ratio is most referred 
to in speaking of silicates, and was 
formerly considered of great value in 
determining their specific value. Pro- 
fessor Dana, however, would seem to 
consider it of but little importance, as 
the following remarks shew: — "The fel- 
spar group is remarkable for its unity in 
crystallographio and all physical charac- 
ters, evincing the profoundest isotypism, 
and yet the O ratio for the bases of silica 
varies from 1-1 to 1-3." (Syst. Min., 
1868.) See also page 46, Part II. of this 
Handbook, under Felspar. 

P. 

Parti-coloured. When the colour of a 
mineral specimen is different in different 
parts this term is often used. 

Peacock Copper. See Chalcopyrite. 

Peach. A Cornish name for Chlorite. 

Pearl Spar. See Dolomite. 

Pechurane. See Pitchblend<%. 

PENTLANDITE, 

[Eisennickelkies. Sulphuret of Iron 
and NickeL] Cubical, with octahedral 
cleavage ; usually massive, granular, or 
imbedded; brittle; fracture uneven^ 
opaque; lustre metallic; light bronze 
yellow or brownish; streak dark brown ; 
H. 3*5-4; G. 4*6; not magnetic. 

B.J etc. In matrass gives a yellow 
sublimate; in open tube a strong sul- 
phureous odour; on C fuses to a dark 
brittle bead; with borax and micro, 
yields iron reactions. Soluble in HNO3, 
forming a greenish-yellow solution. 

Comp. Anhydrous sulphide of iron 
and nickel. With iron 42*0 ^r cent., 
sulphur 36*9 per cent., and nickel 22*1 
per cent, (which is very near Scheerer's 
analysis of a Norwegian specimen), the 
formula may be written 2FeS+NiS. 
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Loe, Hael Jane, near Truro, about 
the year 1857, in large masMi, anooiated 
with Vivianite. ^ ^ , 

Obt, Its general appearance, phydcal 
oharaoteri, and blowpipe reactions are 
not greatly different to those of Pyrrho- 
tite (Magnetio Pyrites). It is not, how- 
ever, magnetic luce Pyrrhotite, and the 
considerable proportion of nickel may be 
easily detected by humid analysis. 

Peroxide of Iron. See Hematite, 
limonite. Goettdte. 

Peroxide of Tin. See Cassiterite. 

Petroleum. See Bitumen. 

PHABMA OOSIDSEITS. 

[Cube Ore. Arseniate of Iron.] Cubic; 
in cubes usually modified (Figs. 2, 3, 9, 
16. 49, 60), with some planes striated, 
others curved, or rough ; rarely massive; 
brittle ; fracture nneven or sub-oonchoi- 
dal ; translucent to opaque ; lustre vi- 
treous, adamantine, or greaiy; various 
shades of green, often tarnished yellow 
or brown ; streak pale green, yellowish, 
or brownish; H. 2*6; G. 2-9-3; pyro- 
electric , , 

B., etc In matrass turns red, gives 
off HsO and a whitish sublimate ; on 
fuses easily to a grey magnetic slag, 
yielding a very strong alliaceous odour ; 
with borax and micro, gives Fe reac- 
tions ; soluble in HOI or HNO,. 

Comp, Hydrated arseniate of iron. 
The following aro analyses of Cornish 
specimens of ** arseniate of iron," a. and 
b. by Chenevix, c, and d. by Berzelius :-- 

a. b. c. d. 
Arsenic anhydride 31-0 33*0 38'00 40*20 
Peroxide of iron... 46-5 27-0 40*56 39*20 
Oxide of copper... 9*0 225 0*60 0*65 

SiUca .^^... 40 3-0 035 176 

Phosphoric anhy- ^ _^ ^ ^^ 

dride — — 070 2*53 

Water 10*5 12*0 19*57 18*61 

Total 100*0 97*5 9978 102*95 

With arsenic anhydride 41*7 per cent, 
peroxide of iron 38 '7 per cent. , and water 
19*6 per cent., the formula may be writ- 
ten 4Fe8, 3Ai„ I8H9 or 3(Fe3Asj08+ 
6H20)+Fe2HeO« or 3(Asj02Fe,o^50H2) 
+Fe2HoQ. These formula agree pretty 
well with the analyses c. and d., but not 
with a. and b,, which are, perhaps, seme 
other mineral As is usual, a part of 
the arsenic is replaced ty phosphorus. 

Loc Formerly at Huel Jane, near 
Truro, in cubes, with the alternate 
angles replaced, some with all the angles 
{md edges replaced; Huel Falmouth; 
Huel Unity, Huel Gorland, and Carhar- 
raok Mine Owennap, with many ores of 



(some inferior specimens have 
been found on the burrows in this 
ibourhood); Cam Brea Mine, in dark 
sreen or yellowish-green cubes; Botal- 
htck, Levant, and Huel Owles, St. Just, 
in crystals which were usually covered 
with a dark tarnish; Beam Mine, in 
rhombic dodecahedrons of a brilliant 
grass-green, bottle-green, or pede blue 
colour, the sise of pins' neads (Man. of 
Min., Truro, 1825, p. 63); recently at 
Pednandrea, in fine green modified cubes. 

Obs. This mineral is rarely found 
other than crystallized, and the crystals 
aro usually very small, one-eighth of an 
inch being considered a good size. 

Aiiglea. 
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The forms 2, 3, 9, 16, 49, 50, aro all 
Cornish, most of them being in Mr. 
Greg's collection. 

Phosgenite. See Cromfordite. 

Phosphates. Compounds of phospho- 
ric anhydride witii metallic oxides are so 
called, or phosphoric acid in which the 
hydrogen has been replaced by a metaL 

Phosphates may often be detected by 
the green tint which they impart to a 
blowpipe flame, and especially if first 
moistened with HSSO4 and heated in 
OF. In the presence of copper and some 
few oi^er biwes this reaction is obscured, 
when very small quantities may be de- 
tected by the following method :— The 
material to be tested is finely powdered, 
mixed with five times its volume of a 
mixture of three parts carbonate of soda, 
one of siUca, and one of nitre, and the 
whole fused on platinum foil The fused 
mass is dissolved in water and filtered ; to 
the clear liquid a few drops of a solunon 
of carbonate of ammonia is added. The 
solution is then boiled, and silica sepa- 
rates as silicate of soda, which should 
be filtered off. Acetic acid is then added 
to the clear solution, slightly in excess, 
it is tiien boiled to expel carbonic anhy- 
dride, and a drop of solution of nitrate 
of silver added. If a yellow precipitate 
should fall after this treatment it is evi- 
dence of phosphorus. 

Most arseniates contain at least traces 
of phosphoric anhydride. The phos- 
phates found in the two counties are tho 
following :— 



Apatite, 

PyromorphUef 

ChUdrentte, 

Vwianite, 

Beraunite, 

LibethenUe, 



Churchite, 

Lunnite, 

DemidoffiUf 

Torbemite, 

Autuntte, 

Wavdlite, 



Digitized by VjOOQIC 



PHOSPHATE OF OEEIUM. 



PINECR 



77 



Of these, Apatite and Pyromorphite 
are anhydrous ; the rest are hycurous. 
In many of them traces of arsenic anhy- 
dride may usually be detected. 

Phosphate of Cerium. See Ohurohite. 

Phosphate of Copper. See Libethe- 
ziite, Lunnite, Demidoffite, and Torber- 
nite. 

Phosphate of Inm. See Yiyianite, 
Beraumte, and Childrenite. 

Phosphate of Lead. See Pyromorphite. 

Phosphate of lime. See Apatite. 

Phosphate of Uranium. SeeAutunite 
and Torbemite. 

Phosphorescence. When minerals ap- 
pear luminous under certain conditions 
they are said to be phosphorescent. This 
property may be produced by — 

1. Friction. £x. Quartz (f lictio-phos- 

phoric). 

2. Heat. Ex. Fluor (pyro-phosphoric). 

3. Electricity. Ex, Apatite (electro- 

phosphoric). 

4. Exposure to sunlight. Ex. Dia- 

mond, Calcite (heuo-phosphoric?). 

Phosphorite. See Apatite. 

Physical Characters of Minerals. A 
oonvenient sub-diyidon of the characters 
of minerals is into — 

1. Physical 

2. ChemicaL 
a Optical 

The chief physical characters are— 

1. Form, 5. Hardness, 

2. Cleavage, 6. Specific gravity, 

3. Fractures 7. Miagnetism, 

4. FrangibiUty, 8. Electricity. 

PIGOTITE. 

Amorphous ; incrusting ; brown ; streak 
and powder yellow. 

B.,etc In matrass gives off water: 
on C bums away slowly, leaving a small 
quantity of white ash, which, when 
treated with Co, turns blue ; insoluble 
in water or alcohol ; soluble in HCl (?). 

Oomp. A hydrated Mudesite of alu- 
mina, the formula of which is said to be 

iAl403+Ci,H608+27Hfr 

Loc Some of the granite caves of the 
coast of ComwaU. 

Obs. It can hardly be considered a 
minercU. It has been observed in places 
where the surface-water trickles down 
over the granite rocks. "The organic 
constituent of Pigotite is considered by 
James F. Johnston to be derived from 
the decay of the various plants which 
grow on the moist moorlands above, and 
which being carried by the waters into 
fissures in we granite beneath, combines 
with the alumina of the decomposed f el- 
i^ar, and when it reaches the air depo- 



sits itself over the roof and sides of the 
cavern in the form of layers, varjring 
from two to three inches m thickness.^ 
(BristoVs Gloss. Min., p. 28&) 

PINITB, 

Bhombio; usually in six or twelve- 
sided prisms, Bometmies with ihe termi- 
nal edges modified (Fig. HI); sectile or 
brittle ; fracture uneven ; translucent to 
opaque ; dull, glimmering, or waxy ; re- 
smous or pearly ; greyish, greenish, or 
dark brown ; streak white or grey : H. 
23; G. 27-2-9. 

B., etc In matrass gives off a little 
HfO; on C loses colour, and fuses on 
thin edges to a bUstered ^lass or enamel ; 
with Co turns bluish ; with borax yields 
Fe reactions; imperfectly decomposed 
by HCL 

(7omp. No analysis of a British spe- 
cimen IS known to the author, but foreign 
specimens contain from 47*0 to 56*0 per 
cent, of silica, 25*0 to 29*0 per cent, of 
alumina, 7*0 to 8*0 per cent, of protoxide 
of iron, 6*0 to 10*0 per cent, of potash, 
and 2*0 to 8*0 per cent, of water. This 
composition differs scarcely at all from 
that of some Agahnatolites, with the ex- 
ception of the iron. 

Loc Trewellard Cliff, St. Just ; the 
high hills south of Trewellard, in granite 
(Trans. Boy. QteclL Soc. Com., J. Came, 
voL ii); Nangisel Cove, Sennen ; Mulvra- 
hill, near Sancreed : in the rocks to the 
east of Lamoma (Jlove, in small dark 
brown crystals, like Fig. HI; Tol Pedn 
Penwith; St. Michael's Mount; in im- 
bedded crystals in an elvan running 
through St. Hilary and Breage, by Tre- 
goning-hill, and in anotiier running from 
Tregurtha to Praa Sands ; these elvans 
are largely used for road material, and 
good specimens may sometimes be ob- 
tained m the heaps by the roadside^ be- 
tween St. Austell and Grampoimd, m an 
elvan running from Polgooth, by Trewi- 
then, to Court Bfill ; found also in Scot- 
land, and many foreign localities. 

Oba. Dana mcludes Finite with Agal- 
matolite and many other minerals in a 
group of hydrous alkaline silicates, re- 
nted chemically and physically to ser- 
pentine. He observes that it occurs in 
pseudomorphous crystals after lolite, 
Nephelite, Scapolite, Felspar, and Spodu- 
mene. Some of the Breage specimens 
have a bluish colour, and considerable 
lustre. 

Angles, 

MM' = U9' Ify ab = gO'* 0(K 

MO 9000 ad 150 25 

Ma 120 25 dd' 120 50 

Or 132 1? 
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Sometim«8 a faoe r is observed in the 
orystals from Lamoma, which inmcates 
the angle M O. 

PITCHBLENDE. 

[Uranium. Pechnrane.] Cubic (?) or 
amorphous ; botryoidal, reniform, mas- 
live, or disseminated; columnar, curved, 
lamellar, or granular; brittle; fracture 
uneven or small conchoidal; opaque; 
lustre metallic, sub-metallic, or dull; 
greyish, greenish, or brownish-black; 
6. 5-5; G. 6-4-7. 

B.,etc In matrass no change ; on 
infusible; with borax gives a yellow 
bead in OF; greenish in BF ; with 
micro, gives U reactions; insoluble in 
HCl; soluble in warm Aqua Begia, or 
hot HNOs, forming a yellow solution. 

Comp, Proto-peroxide of uranium. 
No analysis of a British specimen is 
Imown to the author. With uranium 
8478 and oxygen 15*22 the formula 

would be tr+ij, or U8O4. 

hoe. Huel Edward, St. Just (many 
years ago and again recently); Botallack, 
formerly ; Huel Trenwith ; Huel Provi- 
dence; Wherry Mine; Tmcroft, with 
autunite; Huel Basset; Huel BuUer; 
Tolcame; Ting Tang; Pednandrea(mam- 
miliary); Bos&row United, Ponsanooth; 
St. Austell Consols; Treemoor, Withiel; 
found also in Norway, Sweden, Grer- 
many, and many other foreign localities. 

Oo9. It may be distinguished from 
blende by its sp. gr. and fracture ; from 
wolfram by its fracture and streaJc It 
is used for enamel painting, colouring 
glass for optical purposes, &c. It is often 
associated with ores of silver, lead, and 
copper. 

fitch Ore. See Pitchblende. 

PITTIGITS. 

[Pitchy Iron Ore.] Amorphous ; reni- 
form, stalactitic, or massive ; brittle ; 
fracture flat conchoidal or earthy ; trans- 
lucent on edges to opaque ; lustre vitre- 
ous, resinous, or dull ; yellow, reddish, 
or blackish-brown; streak pale yellow; 
H.2-3; G. 2-3-2-4. 

B.fCtc, In matrass gives off H^O and 
vields a white sublimate, often crystal- 
line ; on C melts readily to a dark mag- 
netic globule, giviog off copious white 
fumes with an alliaceous odour, and de- 
positing a white coating on the cool part 
of the charcoal support; soluble in warm 
HCl or HNO3. 

Comp. Hydrated arseniate of iron, of 
vei^ variable and uncertain composition. 

Loc Dolcoath, formerly ; specimens 
were found in the year 1866, by Dr. C. 



Le Neve Foster, which were at first soft 
and plastic, but soon became harder, and 
fell to pieces ; these are of a neyish- 
yeUow colour. Found also in France, 
Germany, and many other localities. 

Obs, It is probably a product of the 
decomposition of mispickel, with which 
some parts of DolooAth abound. 

Plastic. Capable of being moulded 
like clay. 

Plumbago. See Graphite. 

PLUMBIC OCHRE. 

^ [Earthy Lead Ore.] Amorphous ; mas- 
sive ; compact or earthy ; opaque ; dull ; 
yellow, brownish, or bluish-brown ; streak 
the same ; H. 0-2 ; G. 8-0. 

B,, etc In matrass unchanged ; on O 
easily reduced to a malleable bead of 
lead ; soluble in HNOg without efferves- 
cence. 

Comp. Anhydrous oxide of lead. 

Loc " Earthy Lead Ore '' was found 
about the year 1820 in Huel Mexico, 
Perranzabuloe ; it was ** amorphous, or 
in minute six-sided prisms (Plattnerite?) 
in cavities in ferruginous quartz;" the 
colour was straw-yellow or greenish- 
yeUow. A specimen analysed by Mr. 
lifichell yielded 20*2 per cent, of lead, 
24*6 per cent, of iron, 2*4 per cent, of 
silver, 37*0 per cent, of silica, and 14*0 
per cent, of oxygen, with a trace of 
chlorine. 

Plush Copper. See Cuprite (Chalco- 
trichite). 

Podar. An old Cormsh term forpy- 
ritous dust or waste. 

POLYBASITE. 

Hexagonal (Niool) or Bhombio (Dana); 
usually in short tabular prisms, the bases 
striated parallel to the alternate edges ; 
also massive or disseminated; fracture 
uneven ; opaque, or translucent in very 
thin pieces; lustre metallic ; iron-black: 
thin plates cherry red by transmitted 
light; streak iron-black; H. 2-2*5; G. 
60-6*25. 

B., etc In matrass decrepitates and 
fuses; in the open tube yields a sul- 
phureous odour and a yellow or reddish 
sublimate ; on C deposits a white coating 
of the oxides of Sb As or Zn, fusing, 
boiling, and yielding finally a white me- 
tallic alloy ; with micro, gives indications 
of Ou ; by cupellation a bead of silver ; 
decomposed by HNO9. 

Comp. Anhydrous sulph-antimonide 
of silver and other bases. A Cornish 
specimen yielded to Joy the following 
results:— 
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Sulphur 16-87 

Antimony 6*46 

Arsenic 3*41 

Silver 72-01 

Copper 3'36 

Iron 0'34 

Total 100-46 

Loc, "Cornwall" is given ai a loca- 
lity of Polybasite by Dana, but this may 
refer to a Cornwall county in the United 
States. 

Polytelite. See Fahlerz. 

Porcelain Clay. See Kaolin. 

Porcelain Jasper. A highly indurated 
clay, much resembling true Jasper, but 
containing a large proportion of alumina. 

PORCELLANITE. 

[Porcelain Spar.1 Hhombic (Brooke), 
prismatic angle 88 , or tetragonal (Dana), 
two cleavages forming right angles ; also 
massive, compact, or columnar ; brittle ; 
fracture uneven ; transparent to opaque ; 
lustre vitreous, pearly, or greasy; white, 
grey, greenish, bluish, reddish; H. 
5-5-6; 6.2-6-2-74. 

B., etc. In matrass yields a lUdt 
water ; on C loses colour, and fuses at 
from 3 to 4 to a blebby glass ; treated 
with Co turns blue ; imperfectly decom- 
posed by HCL 

Comp. Silicate of alumina, lime, and 
soda, with perhaps silica 60 '6 per cent., 
alumina 281 per cent., lime 15-6 per 
cent., soda 6*7 per cent. 

Loc It is said to have been found 
near Bedruth(?). It occurs in Norway, 
Sweden, and many foreign localities. 

Ohs. It is readily decomposed by ex- 
posure to air and moisture, and con- 
verted into friable porcelain earth, which 
frequently retains the form of the^ 
crystalfl. 

I^otash Mica. See Muscovite. 

Potato Stone. See Geode. 

Porphyry. Any rock which contains 
disseminated crystals distinct from the 
main mass. Thus there may be fel- 
spathic porphyry, claystone porphyry, 
granitic porphyry, &c. The Cornish 
elvans are usuuly porphyritic. The 
term was originally applied to a reddish 
or purplish syenitic porphyry found in 
TTpper Egypt. 

Porphyritio. See Porphyry. 

Potstone. See Steatite. 

PREHNITE. 

Bhombic; in prisms (Fig. 96), striated, 
or closely aggregated laterally; cleavage 
basal, perfect; often botryoidal, reni- 
form, or radiated; brittle ; fracture un- 



even ; translucent to transparent ; lustre 
vitreous or pearly; white, or various 
shades of pale green or yellow; streak 
white ; H. 6-7 ; G. 2-9-3 ; pyro-electric 

B., etc In matrass gives off HjO ; on 
C fuses at about 3 to a blistered glass, 
with effervescence ; scarcely acted upon 
by acids until after ignition, when HCl 
completely decomposes it, gelatinous 
silica being deposited. 

Comp, ^^drated silicate of alumina 
and lime. With silica 43-0 per cent, 
alumina 24*4 per cent., lime 28-4 per 
cent., and water 4*2 per cent., which is 
pretty nearly what is yielded by Scottish 
specimens, the formula may be written 

Ala, 3Ca, SSi,H2orSi3Cao''8Al^'»+OH,. 

Loc. Boscommon cliff ; a vein in the 
cliffs between Botallack and Huel Cock, 
with stilbite and mesotype ; Botallack, 
Huel Cock, Levant, all in St. Just, 
formerly, in pale green groups of crys- 
tals ; fine specimens are found in Soot- 
land, Ireland, and many foreign locali- 
ties. 

Angles, 

MM 100' 00' if 92^ 06* 

Mo 128 33 Mi 91 30 

ij 177 20 

Prism. A solid figure, the base of 
which is any right-lined figure, while the 
sides are paraUeL Figs. 2, 110, 111, 
171, &c., are prisms. In mineralogy 
very short prisms are called tables, and 
the crystals are said to be tdfmlar. 

Prismatic Arseniate of Copper. See 
Olivenite. 

Prismatic Arsenical Pjrrltes. See Mis- 
pickeL 

Prismatic Bismuth Glance. See Bis- 
muthinite. 

Prismatic Cobalt Mica. SeeErythrite. 

Prismatic Copper Mica. See Chalco- 
phyllite. 

Prismatic Iron Pyrites. See Bfarca- 
site. 

Prismatic System. See Crystallogra- 
phy: Bhombic System. 

Prismatic Talc Mica. See Chlorite. 

Prismatoidal Manganese Ore. See 
Manganite. 

Protoxide of Uranium. See Pitch- 
blende. 

Pseudomorph. A substance having 
ihe form of one mineral and the compo- 
sition of another. The chief kinds are 
those which are — 

L Pseudomorohs by loss of an ingre- 
dient, as when LmoNITB is found in the 
form of Chaltbitb. Such specimens 
have been found in several mines at St. 
Just, and other places in the two coun- 
ties. 
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2. PBeudomorphi by gain of an ingre* 
dieAty ai when LDfOiriTE oooun in the 
form of Hbmatitb. This is no uncom- 
mon condition of Limonite in many iron 
minet. 

3. Pseudomorphi by exekajige of in- 
ffredienti, as when Galena ocoon in the 
form of Ptbohorphitb. Very fine exam- 
ples of this change occurred at Huel 
Hope, in the year 1827. 

In some specimens of Limonite after 
Pvrites ; and in those of Felspar after 
Cnlorite, observable in the sramte of the 
north and western flanks of GarH Marth, 
the change often appears to commence in 
the centre and to proceed outwards. 
Sometimes this change proceeds until the 
iflAofe of tiie original substance is replaced 
by one of totaUy different composition, 
as when Quarts. Galcedony, or Horn- 
stone appear in the form of Fluor. Thus, 
Mr. J. Game states that in some cubic 
Quartz found at BotaUack is a crystal 
''in which the acuminated angles often 
seen in Fluor are well preserved.'* 
(Trans. Boy. OeoL Soo. Gom., toL U.) 

4. Pseudomorphs of dimarphoui sub- 
stances, as when Galoitb is found in the 
form of Aragonitb. 

5. Pseudomoiphs by incruHcUion, 
formed as mouldt on the surface of other 
minerals. These are often hoUow, and 
sometimes contain fluids. In some speci- 
mens of Galcedony in hexagonal tabular 
crystals from Balleswidden, in one '* the 
calcedony is merely a deposit on Galdte, 
which is eveiTwhere visible; in the 
other, where the Galcite is seen at alL 
the line of it is but just perceptible, and 
in some parts is wholly gone, and the 
solid crystal of Galcedony remains." 

6. Pseudomorphs by infiUration, 
formed as casta within we moulds men-' 
tioned in 5. 

7. Pseudomorphs after organic forms, 
as when the substance of a fossil is re- 
placed with mineral matter. 

With these, the arborescent forms 
often met with in native copper 
and native silver must not be con- 
founded. Such forms are in no way 
connected with organization, they are 
simple dendritic accretions, analagous 
to those of water on a window pane on a 
frosty night. Of this kind were, probably, 
some specimens of metallic copper, 
in the form of plants, from Treskerby, 
" The stem, and often the fibres of the 
leaves, were very perfect," so that "a 
good botanist might almost venture to 
give the names and descriptions of the 
plants.*' (J. Game, Trans. Boy. OeoL 
Boo. Gom., vol. H.) 



The following is as complete a list of 
Devonshire and Gomish PBeudomori>lu 
as the author has been able to obtain. 
Where it was possible, he has indicated 
the class in which the specimen should 
be placed, but in some instances no par- 
ticulars were obtainable: — 

Group 1. Pseudomorphs by loss of 
ingredients — 

In the form of— Locality, 
1 LimonHU, ChalyhiU, St. Just 
S „ „ FeiranlronLodt 

8 „ Oam»t, BelBtoneC!onBol8. 

AUTHoBinxs.— 1, J. Came (Trans. Boy. 
Geo! Soc. Com., vol vU; 2, Prot Smyth 
iiMd. vol vil, p. sae); 8, J. Davis, Brit Mus. 
(private information). 

Group 2. Pseudomorphs by gain of 
ingredients— 

In the form of— LocaiUiu. 
1 Limonite, ^emoeitef ^I^estormdL 0) 
This locality is doubtful The author has 
seen a well-marked specimen which is said 
to have come from there. 

Group 3. Pseudomorphs by gradual 
exchange of ingredients — 

In the form of— LocaiKiy. 
1 Limonite, Pyrites, Levant 



2 „ 


^^ 


Huel Owles. 


8 ' 




TrecrobbenMine 


4 Oxideof Iron,Fel8par, 


Cammarth. 


BHematiU, 


CalcUe, 


Huel Bubv. 
Bestormel 




Pyrites, 


7 Wol/ram, 




Huel Maudlin. 


8 GaUna, 


Pyromor, 


9^HuelHope. 




J, St Ives Consols. 


10 Cerusske, 


OaUna, 


— 


11 CassiUriU, 


Felspar, 


Huel Coates. 


12 




Cam Brecon. 


18 




BaUeswidden. 


u ;; 


Felspar, 


Huel Primrose. 


16 ChloriU, 


Cammarth* 


16 „ 




TTnited Mines. 


17 




Femiance. 


18 ;; 




Carclase. 


10 Caleedony, 


CdleiU, 


Balleswidden. 


20 


Datholite 


Haytor. 


21 ., 




North Boskear. 


22 Kaolin, 


Felspar, 


Balleswidden. 


28 „ 


$f 


Tregoning hill 


24 




Tremeame. 


25 


t» 


Vogue. 


26 „ 




Carclaze. 


27 ;; 




St. Stephens. 


2S Schorl, 


Felspar, 


St Bnoder. 



AUTHOEITIBS.— 1, 10, 14, 19, 20, J^Came 
(Tnms. B. O. S. C, vol vl); 2, 6, 18, 16, 28, 
B. Fearce (Bep. Boy. Inst. Com., 1861, 1868, 
and private information); 6, Itot Smyth 
(private information); 18, 26, Prot Church 
(ditto); 7, Oreg and Lettsom, (p. 864); 8, 
MicheU (Man. Min., Truro, 1825, p. 9); 11, 
W. M. Tweedy (Bep. Boy. Inst Com., 1841, 
p. 89); 12, T. M. Hall (Mhi. Direct., p. 131); 
8, 4, 9, 16, 17, 22, 23, 24, 25, 27, the author has 
himself seen, recently, many in sUA. 

Group 4. Pseudomorphs of dtmor- 
phous wbstamMs. 

No eiample from Devon of Cornwall known 
to the author. 
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Group 5. Pseudomorphs by incrusta- 
Hon— 

In the form of— LoeaMty^ 
Huel Speank 
Botallack. 
Gamldjack. 
Huel Alfred. 
Huel Herland. 
United Mines. 
Consolidated 3db. 
Trevascus. 
North Roskear. 
North PooL 
Dolcoath. 
Huel Trelawny. 
Huel Mary Ann. 
Near Holmbush. 
Botallack. 
Dolcoath. 
Cook's Kitohen. 
Graft-an-yerth. 
Balleswidden. 
Virtuous Lady. 
Beeralstone. 
Huel Friendship. 
Virtuous Lady. 
Beeralstone. 
Herodsfoot. 
^ ConsoL Mines. 

AUTH0RITIB8.— 1, 2, 4, 9, 18, 19, J. Came 
(Trans. B. G. S. C, voL vi.); 3, 15 {iMd. voL 
li.); 6, 6, 8, 10, 11, J. Garby (iJbid. vol. vli., p. 
78): 12, 13, 16, 17, B. Fearoe (private informa- 
tion); 14, 26, Prof. Smyth (fitto); 20, 22, 23, 
24, Greg and Lettsom (p. 260); 7, 26, B. W. 
Fox, F.B.S. (Bep. B. a P. S., 1845, pp. 2, 7X 

Group 6. Pseudomorphs by inJiUraiion, 
In the form of— Locality. 
1 Castiterite, FeUpar, Huel Coates. 
S Quartz^ Fluor, ConsoL Mines. 

Sometimes *' the infused portion of Tin- 
fitone has not sufficed to fill the cavity left by 
the Felspar, bi which caso crystallization has 
taken place, and the Tinstone has assumed 
its ordinary form." (W. M. Tweedy, Bep. 
Boy. Inst Com. 1841, p. 39.) 

AUTHORITT.— 2, B. "W. Fox, F.B.S. (Bep. 
E. C. P. S., 1845, p. 2). 

Group 7. Pseudomorphs after organic 
forms — 

In the form of— Locality. 
1 tkiikedony. Animal 



1 guarte. 


Fluor, 


2 


„ 


tt 


8 


ft 




4 


it 


>* 


6 


n 




« 




ff 


7 


,, 


n 


8 
9 


t* 






n 


10 


it 




11 




tt 


12 


t» 


»» 


13 


y» 




14 




» 


15 


tt 


ChalyHtt 


16 




n 


17 






18 Caleedony, 


jF7«ir, 


19 




Caleite, 


20 ChalykiU, 


Selenite, 


21 


,, 


if 


22 


tt 




2S 




Flu»r, 


24 




Calcite, 


25 Pyritag, 




28 Quartz, 


ChalyhU 





forms. 


Torquay. 


2 „ 




Broadhembury. 


8 „ 


tt 


livermead Head. 


4 


Sheiis, 


Paignton Harbr. 


6 


Haldon. 


e Copper, 


Plant8,(2 


) Treskerby. 


7 


» (?j 


Condurrow. 



AUTHOMTIES.— 1, 2, 5, Prof. Church (Phil* 
Mag., 1864, and private information); 3, 4, 
"W. Pengelley (Trans. B. G. S. C, voL vii., p. 
811); 6, 7, J. Came (ibid. vol. iiX 

No particulars obtainable— 



I Quartz, 


Fluor, 


St. Agnes. 


2 „ 




Gt. Crinnis. 






South Caradon. 






Cam Brea. 






Balleswidden. 






Speam Moor. 






Trehane. 


8 !! 


„ 





9 Quartz, 
10 

11 » 

12 „ , 
13 

U „ 

15 „ 

16 

17 ,, 

18 

19 

20 Calcedony, 

21 

22 „ 

23 

24 ., 



Fluor, 



Caiku, 



FeUpar, 
Calcite, 



27 Limonite, 

28 „ 
29 
30 

31 

33 Ooeikite, 

34 Pyrites, 
85 „ 
36 

37 „ 
38 

39 MarcasiU^ 

40 ChalybiU, 

42 „ 

43 uomstom, 
UCMoriU, 
45 

46 „ 

47 

49 Chalc&pyrite, 

50 „ 

51 „ 

52 „ 
63 

54 
66 
66 

57 MalaehiU, 

58 Halite, 
59 

60 PiniU, 
61 



Barytes, 

CalUte, 
Pyrites, 



Huel Spamon. 

Beerferris. 

South Hooe. 

Beeralstone. 

Gwennap. 

St. Ives Consols. 
„ Botallack. 

„ Hay Tor. 

DolomUe, Levsmt. 

Huel Cock. . 

Boscagel Downs. 

North Boskear. 

Near Penzance. 
„ Hay Tor. 

Dolomite, North Boskear. 

Levant. 

Herodsfoot, 

Huel Mary. 

S. Huel Basset. 

Hennock. 

BotaUack. 
., S. Huel Basset. 

Chalybite, HuelOwles. 
Dolomite, „ 

Bestormel. 

BestormeL 

Huel Mary. 

Tavistock. 

Consolidated Ms. 

Herodsfoot. 

Tamar Mine. 

Beeralstone. 

Fowey Consols. 

Huel Owles. 

Beeralstone. / 
Magnetite, North Boskear. 

Tresavean. 

Consolidated Ms. 

St. Just.(?) 

Dartmoor. 

Levant. 
,, Huel Alfred. 

Chalybite, Levant. 
Fahterz, „ 

Crinnis. 
Chateocite, ,, 
Dolomite(f)BMel Tolgus. 

St. Just. 
Cerussite, NearBedrath. 



Pyrites 

Chalybite, 

GalcUe, 

AJblte, 

Barytes, 

Caldte, 

CaldU, 

Fluor, 

Dolomite, 

Fluor, 



Axinite, 
Blende, 



$ 
? 
lolite. 



PiniU, 
Felspar 



Near Blackbrook 

Near Sidmouth. * 

Breage. 

Lam«ma. 

St. Hilary. 

Trewelliurd. 

Mulvra Hill. 

TolPednPenwith 

St. Michael's Mt. 

TregODing HilL 

Nr. Grampoundk 

Sennen. 

Nr. Land's Snd. 



67 



70 Mica, 
TL Fluor 



AUTHORITIES.— 1, 6, 8, 11, 14, 17, 20, 24, 28, 
29, 30, 40, 41, 49, 51, 52, 57, T. M. Hall, F.G.8. 
(Min. Direct., pp. 130, 131); 2, 3, 4, 5, 7, 9, 10, 
12, 13, 16, 21,' 22, 23, 25, 26, Greg and Lettsom 
p. 95, et seq.y, 27, 30, 31 (ibid. p. 255): 32, 33, 
38, 42, 53, 67, 70, 71, B. Pearce (Bep. B. I. C, 
and private inf.); 15, 18, 19, 43, 44, 54, 55,J.Came 

grans. B. G. S. C, vol. ii.); 69, Prot Smyth 
rivate information); 68, De la Beche (Bep. 
on Comwall, Ac); 58, 59, G. W. Ormerod 
(Bep. Dev. Assoc, vol. iii., p. 78); 45, 60, 67, 
the author has himself obtained. 
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Many of the psdudomorplis referred to 
are given on the authority of several 
mineralogists, although only one is men- 
tioned in each case. 

PSILOMELANE. 

fBlack Hematite. Compact^Grey Oxide 
of Manganese.] Amorphous ; botryoidal, 
stalactitic, or massive; surfaces often 
smooth ; tough ; fracture conchoidal, un- 
even, or even; lustre metallic, sub-me- 
tallic, or silky ; dark steel-grey to iron- 
black; streak brownish-black and shin- 
ing; H.5-6; 0.4-4-4. 

B,f etc. In matrass yields a little 
water ; on infusible ; with borax and 
soda gives Mo reactions ; soluble in warm 
HCl, with evolution ef CI. 

Comp. An impure peroxide of man- 
ganese of variable composition, often 
containing baryta and water. No analy- 
sis of a specimen from Cornwall or Devon 
is Imown to the author. 

Loc Bestormel Boyal Iron Mines, in 
splendid velvet- black stalactitic masses ; 
I^f ton, near Launceston ; Creva Wood ; 
St. Minver ; Huel Bucketts ; Pednan- 
drea ; Huel Tolgus ; and other mines in 
ComwalL 

Black Down and Brent Tor, in 
fine botryoidal and stalactitic masses; 
East Down, Georgeham, West Down, 
and Yiveham, near Barnstaple; near 
Bideford ; Orleigh Court, Buckland 
Brewer ; Blackdown ; Upton Pyne, near 
Exeter; Chudleigh; Ashton, &c. It 
also occurs in Ireland, Germany, Nor- 
way, North America, &o. 

Obs. It usually occurs associated with 
Manganite, I^rolusite, and Wad. Some 
Cornish specimens occur in concentric 
layers, alternating with Pyrolusite or 
Wad. It may be easily distinguished from 
Pyrolusite andWadbyits hardness; from 
Hematite by the colour of its streak; 
and from Magnetite and Pitchblende by 
its reactions with soda and borax. 
. Purple Copper. See Erubescite. 

Pyramid. A solid figure, whose base 
is anv right-lined figure, and whose sides 
are all triangles. A pyramid in crystal- 
lography comprises two such figures, 
placed base to base, i.6., a double pyra- 
mid. Fig. 1, the octahedron, is a pyra- 
mid with sqtLare bcue, the sides of which 
are eqitcU equilateral triangles. 

PYBAEaYBITE. 

[Dark Bed Silver Ore. Antimonial Sil- 
ver Blende. Rubin-Blende (in part).] 
Hexagonal ; in prisms variously modified, 
and of ten macled (Figs. 2J3, 214); cleav- 
age rhombohedral, perfect (R = 108° 42^); 



sometimes dendritic, micaceous, dissemi- 
nated, or massive ; brittle, or almost sec- 
tile ; fracture conohoidal or uneven ; trans' 
lucent to opaque; lustre sub-metaUiOy 
adamantine, or resinous ; cUrk red, lead- 
grey, or iron-black ; streak dark red; H. 
2-2-5; G. 57-6-9. 

B.f etc. In matrass decrepitates, and 
gives a reddish sublimate ; on C fuses at 
1, gives off a sulphureous odour, deposits 
a copious white incrustation of oxide of 
antimony ; after long roasting yields a 
bead of Ag; insoluble in HCl; decom- 
posed by HNO3; the powder becomes 
black if treated with KHO. 

Comp. Anhydrous sulphide of silver 
and antimony. With silver 59 -9 per cent. , 
antimony 22-5 per cent., and sulphur 
17*6 per cent, its formula may be 
SbAgaSs or SbAgSs. 

Loc Huel Herland, formerly, in small 
crystals, and granular ; Mount Mine ; 
North Dolcoath ; Dolcoath ; Huel Mexi- 
co ; Huel Ludcott ; Holmbush ; Huel 
Brothers ; Huel Duchy, Callington, in a 
cross-course, both crystallized and mas- 
sive, with native silver, native copper, 
and black sulphide of silver. It has been 
found sparingly in Sark, also found in 
France, Germany, Chili, Peru, and other 
foreign localities. 

Oba. It may be readily distinguished 
from Cuprite by its blowpipe reactions ; 
from Chalcocite and Gralena by its streak ; 
from Tennantite by the crystalline form 
of the latter. 

Angles, 

ee' = 137* 68' a a' = 120' OCy 

eR 144 21 

PYRITES. 

[Iron Pyrites. Mundic. Sulphide <^ 
Iron.] Cubic ; in forms resembling Figs. 
1, 2, 4, 8, 9, 16, 32, 43, 45, 46, 47, 48, 50, 
62 ; the faces often striated or rough ; 
macles like Fig. 58 not uncommon ; often 
drusy on other minerals ; also massive 
or compact; sometimes spheroidal, bo- 
tryoidal, radiated, stalactitic, fibro-la- 
mellar or cellular ; brittle ; tough ; frac- 
ture c^nchoidal, uneven, or splintery; 
opaque ; lustre metallic, splendant, 
sometimes shining or glimmering; brass- 
veUow ; occasionally greenish-yeUow or 
iridesoent; streak black or greenish- 
black ; H. 6-6 6 ; G. 4*8-5 '1 ; gives off a 
sulphureous odour when broken, and is 
hard enough to give sparks when struck 
with steeL 

Var, 1. Auriferous Pyrites is a varie- 
ty containing a notable proportion of 
gold. 
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2. Argentiferous Pyrites contains sil- 
ver. 

3. Hepatic Pyrites is a variety of a 
brown colour, and partially converted 
into Limonite. 

B.f etc. In matrass gives a sublimate 
of Sy which readily melts into brownish- 
yellow drops; turns black; on C fuses 
at 1, burns with a blue flame, forms a 
dark brittle magnetic globule, with a 
crystalline surface when cool ; with borax 
gives Fe reactions ; scarcely acted upon 
by HCl, nor by HNO3 untU finely pow- 
dered, when it dissolves, forming a green- 
ish-yellow solution. 

Comp. Anhydrous per-sulphide of 
iron. Common as it is, but few or no 
analyses of Cornish or Devonshire spe- 
cimens are on record, at least within the 
knowledge of the author. "With^iulphur 
= 54 *25 per cent. , and iron 45 75 per cent, 
the composition would be indicated by 
FeSs. 

Loc Fine specimens have occurred 
from time to time at Botallack, Levant, 
Huel Spearn, and other St. Just mines ; 
at Providence Mine and West Poldice ; 
Huel Darlington ; Mount Mine ; Great 
"Work, Godolphin, Huel Vor, and other 
mines in Breage (Figs. 2, 43, and 45, im- 
bedded in chlorite, as well as other 
forms); Huel Herland, Gwinear; Huel 
Trannack; Huel Prospidnick, Sithney, 
in chlorite (Fig. 45); Cadgwith; Bellu- 
lian Cove, near Mullion, in a conglo- 
merate, with native copper; Dolcoath, 
Cam Brea, Tincroft, East Pool, and most 
of the mines in Camborne and Illogan ; 
Huel Unity, Ting Tang, Tresavean, and 
most of the mines in Gwennap ; Huel 
Buller, Copper Hill, Pednandrea, and 
other Redruth mines ; Creegbrawse ; Huel 
Jane; Huel Falmouth; Nangiles; Be- 
taUack, .Huel Golden, and other mines 
in Perranzabuloe ; St. Agnes, magnetic, 
in cubes? of one inch, formerly (J. Garby, 
Trans. R. G. S. C, vol vii., p. 82); Fowey 
Consols ; Polgooth ; Lanescot ; Crinnis ; 
Pembroke ; Great Dowgas ; Huel Maud- 
lin; Herodsfoot; Huel Maria, in chlo- 
rite, deeply striated and iridescent. 

Huel Friendship ; Combemartin ; Vir- 
tuous Lady, Bedford United, and other 
mines near Tavistock ; Huel Robert, 
Sampford Spiney ; Parracombe, in trap 
ash; Bishop's Tawton, Venn, Bicking- 
ton, Viveham, and other places near 
Barnstaple, disseminated in the rocks ; 
near Tiverton, in a quarry, in the inte- 
rior of fossil shells ; in the cliffs to the 
-west of Axmouth, &c. 

Stalactitic Pyrites occurs at East Pool 
and other localities. 



Pyrites occurs pseudomorphous after 
calcite near Tavistock and other places ; 
after fluor at Beeralstone, &c.; after 
albite at the Consolidated Mines, Gwen- 
nap, &c. See Pseudomorphs. 

Obs. It is, in small quantities at least, 
almost universally distributed in metal- 
liferous districts ; few mines being abso- 
lutely without specimens. It may be 
readily distinguished from Gold by its 
hardness and brittleness; from Chal- 
copyrite by its hardness ; from Marcasite 
it can only be distinguished with cer- 
tainty by its crystalline form (Marcasite 
is, however, said to be more often radi- 
ated and fibrous, of a paler colour, often 
greenish, and much more liable to de- 
composition. It is largely used in the 
manufacture of sulphuric acid. 

Angles. 
o = lOO** 28' e = 140° 16' 
a a 90 00 ov 157 47 
oa 125 16 ko 160 32 
ae 153 26 kk 148 50 
The cube Fig. 2, octahedron Fig. 1, pen- 
tagonal dodecahedron Fig. 43, and Figs. 
45, 46, 47, 48, 52 are the most common 
forms. 

Pyritous Copper. An old name for 
Chalcopyrite. 

Pyro-electric. Minerals which become 
electric by heating are so called. Fx, 
Tourmaline. 

PYROLUSITE. 

Black Oxide of Manganese. Anhy- 
drous Binoxide of Manganese.] Bhom? 
bio; rarely crystallized distinctly ; some- 
times in crystals, like Figs. 136, 137 ; a 
Cornish specimen in the author's collec- 
tion like Fig. 242 ; botryoidal, reniform, 
columnar, fibrous; massive, compact, 
granular, or earthy ; brittle ; fracture^ 
uneven; opaque; lustre metallic, sub- 
metallic, or silky ; steel-grey, to iron or 
bluish-black; soft enough to soil the 
fingers when handled; H. 2-2 "5; G. 
4-7-5 0. 

B.f etc. In matrass unchanged, or 
gives off a littfe water ; on C unchanged, 
or turns reddish ; with soda and borax 
gives Mn reactions ; soluble in HCl; 
with evolution of CL 

Comp. Anhydrous manganic dioxide, 
with often small quantities of oxides of 
iron and baryta. When pure the com- 
position will be manganese 63 '3per cent.., 
oxygen 36*7, when the formula may be 

written Mn^ or MnjOs. 

Loc. Tregony, Veryan; Restormel; 

Indian Queens, Creva Wood, Callingtori; 

I Lif ton and Trebartha, near Launceston ; 
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Tresweeta, St. Stephens ; near Oalstock; 
and most of the manganese mines of East 
Cornwall. 

Tavistock ; Brent Tor (on Psilomelane); 
Upton Pyne, near Exeter ; Georgeham and 
Viveham, near Barnstaple ; Newton St. 
Gyres, Doddiscombleigh, and Ashton, 
near Chudleigh ; and other Devon loca- 
lities. {* * Manganese " occurs near Buck- 
f astleigh ; Dean Church, south of Buok- 
f astleigh ; Lew Trenchard ; Leigh Down ; 
East Cot Beacon; Higher Chillaton; 
Narraool; Wick; Bowdon Down, south 
of Marystow, &o. See Ordnance Map.) 
Foreign localities yer^ numerous. 

Ohs, It may be distinguished from 
Psilomelane and Manganite, with which 
it is usually accompanied, by its inferior 
hardness ; from Antimonite and Jameso- 
nite by its inf usibiiity. It is largely used 
in the preparation of chloride of lime, 
for bleaching purposes; and for glass 
making. 

AngUi. 

MM'= 93' 4(y M0= 90'* 00' 

Od 128 45 

PTEOMORPHITJB. 

[Brown Lead Ore. Green Lead Ore. 
Phosphate of Lead.] Hexagonal; in 
horizontally striated prisms, with the 
terminal edges often replaced, and the 
basal plane concave or rough (Figs. 188, 
190, 192); also globular, reniform, botry- 
oidal, or massive ; brittle ; fracture im- 
perfect conchoidal; semitransparent to 
translucent on thin edges only : lustre 
resinous to adamantine ; splenaant to 
glimmering; various shades of green, 
grey, yellow^ or brown ; streak white, or 

rile yellowuh, or greenish-brown; H. 
6-4; G. 6-5-71. 

B., etc In matrass darkens ; on C 
fuses at 1 to a bead which crystallizes 
suddenly on cooling, tinging the flame 
green on the edges ; with soda yields a 
bead of Pb ; sometimes gives off an allia- 
ceous odour ; when fused with oxide of 
copper yields a beautiful blue flame ; in- 
soluble in HCl ; soluble in HNOj. 

Comp. Anhydrous chlorophosphate 
of lead. No analysis of a specimen from 
Devon or Cornwall is known to the 
author, but foreign specimens yield 
nearly 15 '6 per cent, of phosphoric an- 
hydride, 81 "0 per cent, of oxide of lead, 
and 2 "6 per cent, of chlorine. With 
these proportions the formula will be 

similar to that of apatite, viz., 9Pb3P2+ 
PbClg or PsOsPbo/PbClO. 

Loc. Very fine crystals, formerly, at 
Huel Alfred, and Huel Hope (mostly 
changed into galena); more recently at 



Huel Rose and Huel Penrose, Sithney ; 
Penberthy Croft; Huel Bell ; Huel Kea; 
Huel Falmouth; Huel Golden | Beer- 
alstone, in grey masses, with mimetite, 
&c. It is found also in Derbyshire, 
Yorkshire, Cumbexland, Wales, and 
many foreign localities. 

Oot. The phosphoric anhydride is very 
frequently replaced in part by arsenic 
anhydride, es^ciallyin the yellow, grey, 
or brown specimens. Sometimes the lead 
is largely replaced by lime, when the sp. 
gr. is much below that given above. 
Angles. 

a a' = 120^* Oy O x = 139* 38' 

Oa 90 00 xx' 142 12 

xa 130 22 ba 150 00 

Pyrophosphoric. A term applied to 

substances (which "phosphoresce" on 

heating. JSx, Fluor, especially Chioro- 

phane. 

PYEOXENR 

[Augite. Diallage, in part. Malaco- 
lite. Sahlite ; &c.] Oblique ; when 
crystallized usually in modified prisma 



(augite like Figs. 160, 161); cleavage par- 
allel to M, tolerably perfect; the faces 
a b often striated longitudinaUy ; macles 
not uncommon; brittle; fracture con- 
choidal or uneven ; sometimes transpa- 
rent, but more usually translucent or 
opaque ; lustre vitreous, sometimes co- 
lourless, but more usually grey, ^preen, 
dark brown, or black ; streak white to 
grey ; H. 4-6 ; G. 3-2-3-3. 

Var, 1. Augite. Often dull, dark 
Mreen, or nearly black, and opaque; 
usually fusible at about 2. TJsaaily con- 
tains notable quantities of alumina. 

2. Diopside. Green and transparent ; 
very brilliant. 

3. Sahlite. Often greyish. 

4. DiaUage. Diallage — ^Metalloide, 
Schiller-Spar, Bastite^ is perhaps the 
same; lamellar, greyish or brownish: 
curved cleavages; sometimes classea 
with Hypersthene. H. = 4. See also 
Schiller-Spar. 

5. Bronzite. Very similar, but darker 
and less fusible. See also Hypersthene. 

6. Saussurite (which see) is, perhaps, 
a variety. 

7. Smaragdite is grass-green; H. 5; 
G. 3-31. 

Many other varieties have been distin- 
guished. 

B. , etc. In matrass scarcelv changed ; 
on C most varieties fuse quietly at about 
2 (some intumesce somewhat) to a glassy 
bead ; with borax and micro, give Fe re- 
actions ; scarcely soluble, however, in 
micro. ; the light varieties become pinkish ^ 
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if treated with Co; scarcely affected 
by acids, except when in fine powder ; a 
long digestion sometimes partially de- 
composes it. 

Comp. Anhydrous silicate of Mg, Ca, 
and other bases. No analysis of a Bri- 
tish specimen is known to the author, 
but foreign specimens sometimes yield 
about 66*6 per cent, of silica, 25*7 of 
lime, and 18*6 of magnesia. With these 
proportions the formula might be written 

CaSiMgSi or CaSiOs+MgSiOs or SijO, 
Cao"Mgo". 

Loc. a. Augite. Bocks north of Bo- 
tallack, and Huel Cock. 

b. Bronzite. Coverack Coye, of a dark 
brown colour, in serpentine. 

c. Diallage. In '*DialIage Rock" at 
Coverack Cove, Crousa Downs, G winter, 
and many other parts of the St. Keveme 
district ; the Manacles ; &c. 

d. Smaragdite is said to have occurred 
at Coverack (J. Garby, Trans. Boy, GeoL 
Soo. Com., vol. vii., p. 76). 

Oha, Pyroxene in its various forms is 
a common mineral in crystalline lime- 
stones and dolomites, serpentines, vol- 
canic rocks, &c.; it occurs also, but less 
abundantly, with granitic rocks and me- 
tamorphic schists. The pyroxene of 
limestones is mostly white, light green, 
or greyish ; that of most other metamor- 
phosed rocks although scmetimes colour- 
less, is usually green of various shades, 
from pale green to greenish-black : that 
of serpentine sometimes occurs in fine 
crystals, often of the foliated green kind 
called "Diallage;" that of eruptive 
rocks is the black, or greenish-black 
"Augite." 

"Lime is a prominent ingredient in 
all the varieties of Pyroxene, while it is 
wanting, or nearly so, in some (most ?) 
of those of Hornblende." "In Pyroxene, 
columnar and fine fibrous forms are un- 
common ; in Hornblende, exceedingly 
common." (Dana, System of Min., 
1868.) 

It really seems as if the many varieties 
of so-called Pyroxene, Amphibole, Hy- 
persthene, &c., are still too little known 
to allow of a rational classification. They 
elhould, perhaps, form one great group, 
only divisible into sub-species, 

Descloizeaux separates Bronzite "du 
Cap Lizard, Comouailles," and Hypers- 
thene from Diallage and Pyroxene on ac- 
count of their ciystallographic and opti- 
cal characters. 

Angles, 

MM' = 87** 06' ab = OO** 0(y 

Ma 133 55 sb 119 44 

Mb 13627 88 120 31 



PYRBHOTITB. 

[Pyrrhotine. Magnetic Pyrites.] Hex- 
agonal, in prisms, with perfect basal 
cleavage, but very rarely crystaUized; 
usually massive ; lamellar, granular, 
compact or disseminated ; britue ; frac- 
ture uneven ; opaque ; lustre metallic ; 
bronze yello«r, with often a reddish or 
brownish tarnish; streak greenish or 
greyish-black; H. 35-4 5; G. 4-4-7; 
slightly magnetic. 

B.f etc In matrass yields a yellow 
sublunate of sulphur; on C fuses at 1 
to a grey magnetic globule ; with soda 
gives Fe reactions ; soluble in warm 
HCl, with evolution of HsS. 

Comp. Anhydrous proto-sulphide of 
iron. The following analysis of a Corn- 
ish specimen is by Hatchett : — 

Iron 63-6 

Sulphur 36*6 

Total 100-0 

This asrees almost exactly with the for- 
mula FeS, but some specimens seem to 
have an excess of sulphur. 

Loc Botallack; Lievant; HuelJane, 
Huel Kind, St. Agnes; "Magnetic py- 
rites has been found at St. Agnes, in 
cubic (?) crystals, upwards of an inch in 
diameter, and also mnssive, of a lamellar 
structure, in this and other localities of 
the mining districts" (J. Garby); Huel 
Maudlin, cleavable and massive; Huel 
Kit church, near Bodmin (massive). 

Beeralstone ; Meldon Quarry, near Oke- 
hampton. Found also in "Wales, Scotland, 
Ireland, and many foreig^ localities. 

Ohs, It may be distinguished from 
Pyrites by its inferior hardness, from 
Chalcopyrite by its colour and blowpipe 
reeuitions, from Pentlandite hj its mag- 
netism and by the absence of nickel. 

Quartz. A family name which conve*^ 
niently includes the following four ape- 
cies, or sub-species, viz.: — 

1 QUABTZ, or Hyaline Quartz, 

2 Jasper, 

» 3 Caloedont, 
4 Opal. 
These are each described under their r«" 
spective heads. 

Probably a division of the whole family 
into Crystalloid Quartz, including Quartk 
proper and Jasper ; and Colloid Quartz, 
including Calcedony and Opal, would be 
the most naturaL 

Jasper seems to be nothing more than 
ordinary massive quartz rendered opaque 
by £he presence of foreign matter in very 
variable proportions. This would hardly 
seem to oe a sufficient reason for sepa- 
rating it, since some well-defined Quart* 
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erysUUt (f erruginouB) have been analysed 
and found to contain aa muoh aa 5*0 per 
cent, of peroxide of iron. 

Calcedony im evideotly distinct from 
Quartz by its essentially non-crystalline 
(colloid) character, but as the purest 
varieties have usually a small proportion 
of water, are somewhat softer than 
Hyaline Quartz, are often somewhat 
lighter, and always partially soluble in 
solution of caustic potash, it does not 
seem clear that it snould be separated 
from Opal. Flint would probably form 
a passage to Semi-Opal, and Oamelian to 
Noble OpaL 

aUABTZ. 

[Bock CiTstal, &c.] Hexagonal, in 
forms like Figs. 203 to 211. 243, &c.; 
usually in prisms, horizontally striated, 
sometimes doubly terminated ; more usu- 
ally singly terminated, with the summit 
planes very unequally developed; no 
distinct cleavage, but sometimes in 
laterally adherent groups, producing a 
pseudo-cleavage ; parallel or divergent ; 
not unfrequently macled ; also massive ; 
compact, granular, columnar, fibrous, 
cellular, &c.; brittle; fracture conchoi- 
dal, uneven, or "rippled" in amethyst; 
transparent to translucent (Jasper is 
opaque); lustre vitreous, sub-adaman- 
tme, or resinous on fracture ; splendant 
to glimmering; colourless, or .yellow, 
red, green, brown, purple, black, &c.; 
streak white; H. 7*0; G. 2-5-2-8, the 
purest varieties 2*65; frictio-phosphoric. 

Var. 1. i2ocA;C7rv«to7 is the colourless 
crystaUized (typical) variety. Cornish, 
Bristol, Irish, and other so-called dia- 
monds are rock crystal The Cornish 
Diamonds are often obscured by an 
opaque ferruginous layer when first ob- 
tained. 

2. Amethyst is a variety with a pecu- 
liar "rippled" fracture, which possesses 
■ome remarkable optical properties. It 
is usually of a more or less deep violet or 
purple tint ; in some instances this has 
been proved to be due to a minute trace 
of oxide of manganese. " Heintz, how- 
ever, on analysing a very deep purple 
specimen from the Brazils, obtained in 
addition to silica, 0*0187 protoxide of 
iron, 0.6236 lime, 0*0133 magnesia, and 
0*0418 soda, whence he infers that the 
colour is due to a compound of iron and 
Boda." (Bristow's Gloss. Min. p. 13.) 

3. CitriM or False Topaz is a variety 
tinted of a clear yellow colour with oxide 
of iron. 

4. Ferrttginous Quartz is the same, 
but duller, and with less lustre. 



5. Cairngorm or Smoky Quartz ia a 
clear transparent variety having a rich 
smoky-brown tint. 

^ 6. Morion is the same, but so deeply 
tinted as to appear almost black. 

7. Bose Quartz, as the name implies, 
is of a rosy tint, but usually very pale, 
and often full of cracks. 

8. Milk Quartz is bluish-white and 
nearly opaque. 

9. Orea^y Quartz is compact and mas- 
sive, |md so-caUed because of the 
"greasy" lustre. 

10. Sugary Quartz is granular, like 
loaf-sugar. 

11. Cellular Quartz or Floatstone con- 
sists of a multitude of small cells, filled 
with air, and surrounded with very thin 
films of quartz. It is so light as to float 
on water. Specimens from Pednandrea 
and other mines would seem to indicate 
that it is a pseudomorphous deposit on 
Fluor Spar, which has now disappeared. 

12. Fibrous Quartz or Gross-course Spar 
ia made up of a multitude of imperfect 
prisms laid aide by side ; the free termi- 
nations often present crystalline planes. 

13. Prase is a dark leek-green variety, 
which occurs massive only. The colour 
is said to be caused by an admixture of 
Amphibole. , 

14. Babel Quartz is a name given to 
peculiarly formed crystals, likQ Fig. 209. 

15. Hacked Quartz is a crystalline 
variety of Quartz, with markings on its 
sides as if "chopped" or "hacked," 
arising from former partially imbedded 
crystals. 

16. Staktctitie Qttartz "consists of 
straight stalactites, several inches in 
length, composed of an aggregation of 
crystals diverging from a centre (of cal- 
cedony?), the pyramid of the crystal ap- 
pearing on tne surface." (Phillips's 
Mineralogy, 1823, p. 7.) 

17. ITaytortte is rather Calcedony than 
Quartz. It occurs in pale brownish crys- 
tals, having the form of Datholite, at 
Haytor and North Boskear. 

B.f etc. In matrass no change; on C 
alone, infusible; with soda or borax fu^es 
with much effervescence to a clear glass ; 
with micro, retains its form ; insoluble 
in HCl, HNO3, or HaSO^; soluble in 
HF. 

Comp. Anhydrous silica. With sili- 
con 48*94 per cent, and oxygen 51*96 per 
cent., the formula wiU be SiOi. It often 
contains small quantities of various me- 
tallic oxides. Some very rare instances of 
crystals of ferruginous quartz from Bo- 
tallack have yielded as much as 5 per 
cent, of peroxide of iron. 
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Loc, a. Rock Crystal. Cornwall.-- 
Fine specimeDS have occurred at Botal- 
lack, Boscawen Cliffs, Balleswidden, 
Speam Moor, Trewellard, Huel Diamond, 
and other localities in St. Just ; at St. 
Michael's Mount; Huel Alfred, Phillack 
(rhombohedrons); at HerlandandTrevas- 
'cus, in Gwinear ; at the Lizard^ in ser- 
pentine ; at Swanpool and Mamporth, 
near Falmouth (the primary rhombohe* 
dron, more or less perfect, and other 
forms, in elvan); at Dolcoath (Fig. 243 
is a curious example from here); North 
Koskear, and other mines in Camborne ; at 
East HuelCrofty, East Pool, and the Cam 
Brea mines in lUogan (Fig. 208, 211, &c.); 
Huel BuUer, Huel Spamon, and other 
mines in Redruth ; the Consolidated and 
other mines in Gwennap (primary rhombo- 
hedrons and other forms); at Perranzabu- 
loe (double pyramid without prism); St. 
Ewe, in slate ; near Caerhayes (primary 
rhombohedron); at Penlane and Trelow- 
eth, in St. Columb (with pinite in elvan); 
East Crionis, St. Blazey; Bestormel, 
Lostwithiel ; Huel Mary Ann, Menhe- 
niot ; at the Delabole Slate Quarries, St. 
Teath; Tintagel. '*They occur in nests 
in the slate-stone, imbedded in a yellow- 
ish-white clay, like mud, and sometimes 
as black as wet soot. The whitish-yellow 
fluid is decomposed adularia, manv per- 
fect crystals of which are found adhering 
to the quaitz. The black matter is de- 
composed slate stone." (Man. of Min., 
Truro, 1825, p. 187.) 

Devon. — Roborough Downs, Buckland 
Monachorum (in fine double pyramids); 
Huel Betsy, near Tavistock ; near Oke- 
hampton ; Gidleigh, near Moretonhamp- 
atead ; North Bovey ; Combemartin, near 
nfracombe ; Lundy Island, &c. 

Foreign localities are too numerous to 
mention. 

b. ATMthyst Botallack, Huel Bellon, 
Huel Cock, Bosavern, Levant, Nangisel 
Cove, Roscommon Cliff, and other St. 
Just localities; Huel Uny; Copper Hill; 
Pednandrea; Huel Tolgus; ^st Pool, 
with pale yellow chalybite; Great Hewas 
United, St. Mewan; Poigooth; St. Cleer ; 
St. Ewe, . &o., finely crystallized ih 
prisms ; Copper Hill, near Okehampton. 

0. Citrine. Botallack; St. Michael's 
Mount ; Carn Brea ; RestormeL 

d. Ferruginous Quartz. Botallack ; 
Marazion ; Carn Brea ; Dolcoath ; Res- 
tormel ; St. Agnes ; North Bovey, in 
large opaque crystals (like Fig. 210). 

e. Cairngorm. Trewellard; North 
Roskear ; Huel Buller ; St. Cleer ; St. 
Ewe. 

f. Morion, Little Bounds, formerly, 
in brilliant double pyramids ; Huel 
Ruby ; Fowey, 



g. Hose Quartz. St. Michael's Mount, 
in small crystals, with oassiterite ; Huel 
Bucketts, massive and crystallized, and 
usually full of cracks. 

h. Milky Quartz, North Roskear, 
massive, bluish ; Pednandrea ; United 
Mines, Gwennap; Great Huel Yor, 



i iSugary Quartz, St. Agnes; Mount 
Hawke; &c. 

j. Floatstone. Huel Alfred; Cardrew 
Downs ; Pednandrea ; Relistian, &c. 

k. Fibrous Quartz. Huel Virgin j 
Tolcame; Cardrew Downs; St. Agnes ^ 
Relistian. 

1. Prase, Huel Bellon ; North RoS' 
kear, dark green and massive. 

m. Hacked Quartz, Huel Trelawny; 
East Pool 

n. Babel Quartz. Tamar Mines. 

o. Stalactitic Quartz, Botallack, and 
Huel Alfred, formerly ; more recently at 
Pednandrea. 

Ordinary massire Quartz is common in 
almost every mine and quarry, while a 
large proportion of granite consists of 
imperfect crystals of the same mineral. 

Many specimens of Quartz from differ- 
ent localities contain enclosed crystals of 
schorl and other minerals. A few loca- 
lities are appended : — 

Snelasing-^ Locality. 
Rock CryitalfCassiterite, Huel Diamond. 



„ Chlorite^ Dolcoath. 

„ Hematite, Botallack. 

„ „ Dolcoath. 

„ „ East Pool. 

„ „ Restormel. 

Amethyst, Schorl, Roscommon Cliff. 

„ Chlorite, Botallack. 

Quartz, Liquids, ITtd. Mines (octa). 

„ „ Virtu. Lady (cubes) 

„ „ Beeral8tone(cube8) 

For the many Quartz pseudomorphs 

see list of Pseudomorphs. 

Obs, The Quarts from copper lodes ia 
said to be rarely transparent. Long nar- 
row prisms are said to be most common 
in tin lodes, and almost unknown in lodes 
containing lead. There is often a pecu- 
liar brilliancy observable about the 
quartz from lead lodes, which may be 
well observed in specimens from West 
Chiverton, and Huel Rose and Huel 
Penrose, Sithney. Quartz may be dis- 
tinguished from other minerus some- 
what resembliiig it by its degree of hard- 
ness, crystalline form, brittleness, want 
of cleavage, and other characters. 
Angles. 

R R = 94* 15' b 8 = 142* OC 
Rz 133 44 bx 167 69 

Rb 158 31 bz 141 47 
bb 120 00 bC 172 31 
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R. 

Radiated Pyritea. See Marcasite and 
Pyrites. 
Radiated Zeolite. See Stilbite. 
Red Chalk. See Hematite. 
Red Cobalt Ochre. See Erythrite. 
Red Copper Ore. See Cuprite. 
Red Hematite. ^ 

Red Iron Stone. ) 

Red Oxide of Copper. See Cuprite. 

E^O^eoflron. | g^ Hematite. 

Red Silver Ore. See Pyrargyrite. 

Reduced. The conversion of a higher 
oxide, sulphide, &c., into a compound 
«ontaiuing a lower proportion of oxygen, 
sulphur, &c., or into the metallic state, 
either by driving off the metalloid, or, 
more usually, by adding some ** flux " or 
** reducing agent" to combine there- 
with. The blowpipe is often used for 
reductions on a small scale. See ** Blow- 
pipe," par. 5, p. 18. 

Reduction. The operation of reducing, 
«s when copper is obtained from copper 
ore, or tin from tin ore, &c. 

Redrathite. See Chaloodte. 

Reflected Light. Light r^fieeted from 
any surface. When objects are looked 
•*at," and not looked *' through," tliey 
are seen by reflected Ught. When looked 
** through " they are seen by trantmiUed 
light. 

Reniform. Kidney-shaped. Having 
small irregular rounded prominences like 
the surface of a buUock^s kidney. 

Replaced. See Modified. 

Reticulate. Ketted. Some specimens 
of nativ^ copper occur in interlaced 
fibres, and are so-called. 

RBTINITB. 

[Retinasphaltum.] Amorphous, in 
rounded or irregular lumps ; brittle ; 
fracture imperfect conchoidal, earthy, or 
uneven ; translucent to opaque ; lustre 
iresinous, gUstening, or dull; yeUow, 
yellowish-brown, greenish, reddish, or 
dark greyish-brown ; streak lighter than 
colour; H. 1-2-5; G. 1-1-2. 

B., etc In matrass melts to a clear 
fluid at a low temperature ; on C bums 
with a bright flame, and fragrant or aro- 
matic odour ; insoluble in acids ; partly 
•oluble in alcohol, leaving an unctuous 
residue ; more readily soluble in ether. 

Comp, 

Carbon 76*86 

Hydrogen 875 

Oxygen 14*39 

Total 100-00 



(J. F. W. Johnston, PhiL Mag. IlL, 

XIL, p. 660, 1838.) 
The composition is a little indicated 

in another way as follows ; — 

a. b. 

Resin, SoL in aloo. 55-0 ... 69-32 

Bitumen 41-0 ... 2746 

Barthymatter 30 ... 13-23 

Total 990 ... 100-00 

a. is by Hatchett, b. by Johnston. 

Loc Bovey Tracey, in irregular no- 
dules, in Lignite. Found also in Hano- 
ver, with peat, and in the United States. 

RHODONITE. 

[Siliciferous Oxide of Manganese.] 
Oblique; isomorphous with augite 
(Brooke), anorthic (Greg and Lettsom) ; 
crystals very rare ; cleavage perfect clino- 
diagonal ; usually massive ; compact or 
granular ; brittle ; fracture flat conchoi- 
dal or uneven ; translucent to opaque ; 
lustre vitreous to pearly; rose-red to 
reddish-brown, or greenish; sometimes 
a dark taraish from exposure to light ; 
streak very light or white ; H. 5-6 ; G. 
3-4-3-7. 

B,y etc. In matrass slightly darkens ; 
on C turns brown, and fuses to a dark 
globule with a strong heat ; with borax 
gives Mn reactions ; soluble except the 
silica in strong HCl if finely powdered. 

Oomp. Anhydrous silicate of manga- 
nese. With silica 46*0 percent, and prot- 
oxide of manganese 54-0 per cent, the for- 
mula may be written MnSi or MnSiOj or 
SiOMno< 

Loe, At a manganese quarry, l|mile 
south-east of CalUngton ; Creva Wood, 
near Callington; Trebartha? Indian 
Queens? Yeryan? Blackdown, with 
manganite and psilomelane; Upton 
Pyne. Found also in Germany, Italy, 
Sweden, Siberia, and many other foreign 
localities. 

Rhomb. A four-sided plane figure, 
whose sides are equal straight lines, but 
whose angles are not right angles. 

Rhomb Spar. See Dolomite. 

Rhombic Dodecahedron. A solid 
twelve-sided figure, belonging to the 
cubic tpstem, in which each face is a 
rhomb (Pig. 3). 

Rhombonedral Iron Ore. See Hema- 
tite. 

Rhombohedral Iron Pyrites. See Pyr* 
rhotite. 

Rhombohedron. A solid figure, bound- 
ed by six equal rhombs. See Fig. 197. 

Rhomboid. A plane four-sided figure, 
the opposite sides of which only are 
equal, and whose angles are not right 
angles. 
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Bock Cork, Paper, Wood, &c. See 
Amphibole. 

Bock Crystal. See Quartz. 
Bock Marrow. See Lithomarge. 
Buby Silver. See Pyrargyrite. 

RUTILB, 

Pyramidal ; in small prisms or p3rra- 
mids, often maoled, striated, or uneven, 
and having a general resemblance to 
crystals of oassiterite (Figs. 61 to 71); 
two tolerably perfect cleavages; often 
imbedded or massive ; brittle ; fracture 
oonoboidal or uneven; translucent to 
opaque; lustre adamantine or sub-me- 
tallic; splendant to glimmering; brown- 
ish, reddish, yellowish, or blackish; 
streak light brown; H. 6*0-6 'S; G. 
4-2-4-8. 

B,j etc Like Anatase. 

Cvmp. Titanic anhydride, like Ana- 
tase and Brookite. 

Loc It is said to have been found in 
the slate quarries of Delabole, in hair 
brown threads, imbedded in quartz crys- 
tals, or in four or six-sided prisms, lon- 
gitudinally striated; and at Tintagel 
cliffs, in brilliant prisms, imbedded in 
transparent quartz. 



Saponite. See Steatite. 
8AUSSURITE. 

Anorthic ? sometimes cleavable in two 
directions, making angles of 124*" ; tough ; 
fracture splintery or uneven ; translucent 
to opaque ; lustre glimmering ; greyish- 
white, green, red, brown ; streak white ; 
H. 56; G. 2-7-3-4. 

B.f etc In matrass unchanged ; on C 
fuses at 4 to a greyish enamel; insoluble 
in acids except HF. 

^ Comp. Anhydrous silicate of alumina, 
lime, and magnesia. Tbe following analy- 
BIB of a specimen from Coverack, is by 
Dr. Thomson :— 

SiUca 82168 

Alumina 6'072 

Oxide of iron and manganese 2 '880 

Lime 6*620 

Magnesia 4*520 

Potash trace 

Total 100160 

Loc .Coverack and Kynance Coves, 
and Gwinter, in the Lizard district, with 
diallage rock. It is, perhaps, the so- 
called Jade of that neighbourhood. 

Scalenohedron. A solid figure, bound- 
ed by twelve equal scalene triangles, as in 
Fig. 217. It is a common form of calcite 
in some districts. 



SCAPOLITJB. 

[Meionite. "Wemerite.] Pyramidal, 
with perfect prismatic cleavage; often 
massive and compact; brittle; fracture 
conchoidal ; translucent to opaque ; 
lustre vitreous, resinous, or pearly on 
cleavage ; colourless, white, grey, green- 
ish, reddish, brownish ; streak white : 
H. 60-5 -6; G. 2 6-2 8. 

B.f etc. In matrass unchanged ; on C 
melts at 3 to a transparent glass ; treated 
with Co turns blue ; soluble ¥rith effer- 
vescence in borax or micro. ; decomposed, 
in powder, by HCL 

Comp, Anhydrous silicate of alumina 
and lime. No analysis of a British spe- 
cimen is known to the author, but foreign 
specimens contain from 37 to 54 per cent, 
of silica, 25 to 35 per cent, of alumina, 
and 9 to 24 per cent, of lime. 

Loc A little south of the village of 
Chagford, in a narrow vein of granite, 
with felspar, schorl, quartz crystals, and 
calcedony. It was found in the year 
1868, by Mr. G. W. Ormerod, F.G.S., 
and opcurred in a mass as large as the 
palm of the hand (Bep. Dev. Assoc, voL 
IIL.p. 80, l*'^'''^^ ' 



SCHEELITE, 

pTungstate of Lime.] Pyramidal; in 
attached or imbedded four-sided prisms, 
usually more or less modified (Figs. 56, 
87, 88); with some faces striated, 
rough, or curved; sometimes reniform, 
columnar, or massive ; brittle ; fracture 
conchoidal or uneven; translucent to 
opaque ; lustre vitreous, resinous, or 
adamantine; colourless, greyish, yellow- 
ish, reddish, brown, or green ; streak 
white or slightly tinged : H. 4-4*6 ; G. 
5-9-6*2. 

^., etc In matrass no change, or de- 
crepitates ooly; on C decrepitates and 
becomes opaque ; fuses at 4, or infusible ; 
soluble in HCl or HNO3, except yel- 
low tungstic anhydride, which sepa- 
rates ; soluble, except the lime, in KHO ; 
yellow tungstic anhydride is precipitated 
on addition of HCl or HNOs. 

Comp. Anhydrous tungstate of lime. 
A specimen from Pengelly Croft yielded 
to Klaproth the following results, viz.:— 

Lime 1870 

Tungstic anhydride 75 *25 

Silica 1-50 

Peroxide of iron 1*25 

Peroxide of manganese '75 

Total 97-45 

With tungstic anhydride 81*0 per cent. 
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and lime 19 per cent, the formula may 

be written CaiS" or CaWO^ or WO,Cao", 
Loe. Pengelley Croft, Breage^ f ormer- 
W, in a tin lode ; Huel Maudlin ; Huel 
Friendship, in fine ootahedrons of a rich 
yeUow colour, imbedded in chlorite, and 
occasionally associated with wolfram — 
the crystals formerly met with at this 
locality were sometimes 1^ inch long. It 
is found also in many foreign locali- 
ties. 

Ohi. like other ores of tungsten, 
Scheelite is characterised by a high sp. 
gr. It was in this mineral that tungstio 
anhydride (acid) and tungsten were first 
discovered by Scheele, 
Angles. 

PP = 100» iff ee = 108- 12f 
PP' 129 02 ee' 112 02 
Pe 140 10 ey 171 30 
Px 161 34 
SoheelOre. See Wolfram. 

SCHILLER SPAR. 

[Diallaffe-metalloide. Bastite .] Oblique, 
or anorthic; one very perfect cleav- 
age ; brittle ; fractuie uneven or splin- 
tery; translucent to opaque; lustre 
pearly, sub-adamantine, or sub-metallic ; 
greenish, yellowish, or brownish ; streak 
nearly white ; H. 3*5-4; O. 2*6-2*8. 

B.f itc In matrass yields water, 
which has often an alkaline reaction ; on 
C becomes brown and often magnetic ; 
fusible at about 4 ; with borax gives re- 
actions for iron or chromium ; decom- 
posed by HgSO^; less completely by 

Comp, Hydrated silicate of magnesia 
and other bases. No analysis of a Bri- 
tish specimen is known to the author, 
but foreign specimens contain about 430 
per cent, of silica, 26*0 per cent, of mag- 
nesia, 12 '0 per cent, of iron, and 12*0 
per cent, of water. 

Loc Coverack, Gwinter, Kildown 
near Cadgwith, Kennick Sands, and 
other parts of the Lizard district, im- 
bedded in a serpentinous rock. 

Ohs. Its composition and peculiar 
properties, need special investigation. It 
should, perhaps, be regarded as a sub- 
species of Pyroxene. Perhaps several 
cUstinct minerals have been described 
under this name. 

Schist. An imperfectly foliated rock, 
which splits up into thin irregu'ar plates. 
The Cornish and Devonshire kiUas is 
Schist. Mica-Schist occurs in the neigh- 
bourhood uf St. Ives and other places. 

SohorL See Tourmaline. 



SCHROTTERITB. 

Amorphous ; eompact ; massive ; brit- 
tle ; translucent to nearly transparent ; 
lustre resinous or greasy; white, more 
often greenish, yellowish, or spotted with 
brown; streak white ; H. 3-3*5; G. 1*9- 
2*1. 

B.,ete, In matrass yields much water ; 
on C becomes a white opaaue infusible 
mass ; with Co turns a fine olue colour ; 
decomposed by HCL ^ 

Camp. Hydrated silicate of alumina, 
like Allophane, but with less silica^ 
Dana gives about 12 per cent, of silica 
for Schrotterite, and 20*0 per cent, for 
Allophane. 

Loc. Cornwall (Dana). See remarks 
on Allophane, p. 3. 

8G0B0DITS. 

[Martial Arseniate of Copper.] Rhom- 
bic ; in globular groups of small crystals, 
shewing faces of the prism and pyramid 
(Fig. 244); perfect cleavage parallel to 
M ; often drusy on other minersds ; rarely 
compact ; brittle ; fracture uneven ; se- 
mi-transparent to translucent on edges 
only; lustre vitreous, resinous, or ada- 
mantine ; streak white or nearly so ; pale 
green, bluish, brownish; dichroic; H. 
3*6-4; G. 3*1-3 3. 

B.f etc. In matrass gives off water and 
turns yellowish; with a strong heat 
yields a white crystalline sublimate ; on 
C melts to a grey magnetic slag with 
metallic lustre ; gives off strongalliaceons 
fumes ; soluble in HCl ; partly soluble 
in KHO, the residue turmng brown. 

Comp. Hydrated arseniate of iron. 
A Cornish specimen yielded the follow- 
ing results to Damour :— 

Arsenic anhydride 51*06 

Peroxide of iron 32*74 

Water 15*68 

Total 99*48 

With arsenic anhydride 49*8 per cent., 
peroxide of iron 347 per cent., and water 
15*5 per cent, the formula may be written 

Fes'A8a4Hs or FeAs04-h2H^ or Asa04 
Feo",+40H,. 

Loc Huel Muttrell, Huel Unity, Huel 
Gorland, Carharrack, and Tincroft (Phil- 
Ups's Mineralogy, 1823, p. 321); recently 
in minute pale greenish blue crystals, on 
calcedony, from Pednandrea ; St. Aus- 
tell, lining cavities ("vugs*') in tin lodes, 
in pale bluish-green radiating groups; 
Crinnis. Found also in France, Ger- 
many, Brazil, and other f orei^ localities. 

008. It may be readily distinguished 
from the arseniates of copper, some ol 
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M r = 145« 2^ 
rr' 114 34 



which it much res^nbles. and with whioh 
it is often associated, by its blowpipe 
re-actions. 

Anglet. 

M M' = 98* 02* 

Ma 130 59 

Mb 130 09 

Sectile. Those minerals are termed 
$ectile from which wheo cut with a knife 
the fragments do not fly away in powder. 
Tfa4y are midway between brittle and 
malleable. JBx. Chalcooite. 

Selenite. See Gypsum. 

8ENARM0NTITS, 

Cubic ; usually in octahedrons, like Fig. 
1, more or less modified ; brittle ; frac- 
ture uneven or lamellar ; transparent to 
translucent ; lustre resinous to adaman- 
tine ; colourless : streak white : H. less 
than 3; O. 6-2-6 3. 

B.f etc. In matrass sublimes com- 
pletely with a strong heat, depositing a 
white sublimate; on C volatiUzes, and 
deposits a white crystalline coating ; in 
B F is reduced to a brittle metallic bead, 
especially if mixed with soda or cyanide 
of potassium ; tinges the flame green ; solu- 
ble inAquaBegia, but precipitated from 
the solution on addition of much water ; 
with HjS yields an orange red precipi- 
tate. 

Comp, Anhydrous oxide of antimony. 

Sbs or SbsOg with, when pure, antimony 
84*3 per cent, and oxygen 16*7 per cent. 

Loc Some of the antimony mines in 
the east of the county, on Jamesonite, 
with Bleinierite. It was first observed 
by Mr. Davis, of the British Museum, 
who found it in opaque regular octahe- 
drons in a cavity of Jamesonite, accom- 
panied with Bleinierite and minute crys- 
tals of Cerussite, but the author has since 
found it on specimens of his owo. 

Oha, It IS best distinguished from 
Valentinite by its crystalline form. 

SEBPENTINE. 

[Ophiolite. Ophite; &c.] Amorphous; 
massive; fibrous, foliated, granular, or 
compact ; sectile ; tough ; fracture con- 
ehoidal, uneven, or splintery; translu- 
cent to nearly opaque ; lustre resinous, 
vitreous, glimmering, or dull; various 
shades of -green, red, brown, yellow, 
or nearly white; of ten mottled, and con- 
taining disseminated crystals of Bron- 
cite or DiaUage, and particles of chro- 
mite or other minerals ; streak white, or 
slightly tinged as the colour ; H. 2*54 
(6^ Bowenite); G. 2-4-2-6. 



Var, The following are the chief of 
those described by Dana and others^ 
some are, perhaps, distinct special — 

L Massive :— 
^ a. Kable or Precious Serpentine has a 
rich oil-green colour and considerable 
lustre. It i8 translucent, even in thick 
pieces. H. 2'6 to 30. 

b. Betinalite is honey-yellow to light 
oil-green ; H. 3*5 ; G. 2'47 to 2-62: 

c. Common Serpentine is sub-tnmslu- 
ceot, or nearly opaque ; the colours are 
often dull red or brown ; H. 4*0. 

d. Porcellaphite is earthy; very soft 
wheo first obtained; smooth poroel- 
lanous fracture; H. 3-6 ; G. 2-48. 

e. Bowenite. Apple-green to green- 
ish-white ; fine granular structure ; H. 
5-6-6; G. 2-69-2-79. 

2. Lamellar:— 

a. Antigorite. Thin, easily separable 
laminae ; translucent or semi-transpa- 
rent ; smooth, but not unctuous ; H. 
2*6. It will sometimes cleave into rhom- 
bic prisms. 

b. 'Williamsite. Apple-green; B!. 4'6: 
G. 2-69-2-64. 

3. FouATlD :— 

a. Marmolite. Thin foUse, brittle; 
easily separable, or passing into an almost 
compact variety; lustre pearly; green- 
ish-white or bluish ; G. 2 4L 

b. Thermophyliite. iSmall scaly ag- 
gregations ; light brown, yellow^ or sfl- 
very- white ; lustre of cleavage pearly : 
H.2-6;G. 2 6L 

4. Fibrous:— 

a. Picrolite. Almost columnar; not 
flexible ; not often easily separable ; long 
splintery fracture ; dark green, greenish- 
grey, or brown. Metaxite is very similar, 
but separable into brittle greenish-whiie 
columns. 

b. Chrysotile occurs in easily separable 
flexible fibres of a greenish-white, yel- 
low, or brownish color, and silky or sub- 
metallic lustre; G. 2*2. It includes 
much of the so-called asbestos of ser- 
pentine rocks. 

Very many other varieties are de- 
scribed, mostly from their external char- 
acter alone. Some writers include Schil- 
ler-Spar or Bastite with Serpentine. 

£,y etc. In matrass always gives ofif 
water, and usually darkens ; on C turns 
white ; fuses at 4, or is infusible ; with 
Co often indicates Mg; with borax or 
micro, yields reactions for Fe, Ni, or Cr ; 
decomposed by HCl or HsS04, leaving 
powdery or slimy silica. 

Comp. Hydrated silicate of magnesia 
and various other bases, with from 11*0 
to 16*0 per cent, of water, 39*0 to 44-0 
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per cent, of silioii, and 30 '0 to 44*0 per 
cent, of magnesia. Of the following 
analyses a. and b. are of dark green ser- 
pentine from the Lizard district. "The 
specimen is of a very dark green colour, 
in places verging upon black ; it is thickly 
spotted with red, and has a coarsely gra- 
nular structure. . . . massive, with- 
out any indication of foliation." "The 
microscope shows this rock to consist of 
a crypto-crystalline base, spotted by 
oxide of iron, &c., and enclosing indis- 
tinct green or yellowish-brown crystalline 
forms, pseudomorphs after pyroxene?" 
(J. A. PhilUps, PhiL Mag., Feb., 1871):— 
a. b. 

SiUca 38-86 ... 38-58 

Alumina 295 ... 3*06 

Ferric oxide 1*86 ... 1-95 

Ferrous oxide 5-04 ... 5*10 

Chromic oxide 008 ... 0-08 

Oxide of nickel 0-28... 0*30 

Oxide of manganese trace ... trace 

Lime trace ... trace 

Magnesia 34*61 ... 34*52 

Potash 33 ... 030 

Soda 0-77 ... 0*76 

Water 15*52 ... 15*52 

Total 10030 ... 99*97 

Sp. gr. 2*59 ... 2*69 

With 43*7 per cent, of silica, 43*3 per 
cent, of magnesia, and 13*0 per cent, of 
water the formula may be written 

3Mg2Si2H2 or 2MgSi03-l-MgH20j-l-HjO 
orSi2Mgo"8Ho2+OH2. 

A dark green serpentinous rock from 
Clickor Tor yielded to the same che- 
mist : — 

a. b. 

SiUca 36-60 ... 3880 

Titanic acid trace ... trace 

Phosphoric acid ... trace ... trace 

Alumina 17*58 ... 17*60 

Ferric oxide 1498 ... 15*10 

Ferrous oxide 4*52 ... 4*50 

Chromic oxide 0*14... 014 

Oxide of manganese trace ... trace 

Lime 6*04 ... 4*92 

Magnesia 5*97 ... 6*04 

Potash trace ... trace 

Soda 0-84 ... 0-86 

Water 10 66 ... 1046 

Total 98 43 ... 98*41 

Sp. gr. 2-77 ... 2*77 

Mr. Phillips observes : — " The micro- 
scope shews this to be a highly metamor- 
phosed rock, consisting of an amorphous 
matrix porphyritically enclosing yellow- 
ish-brown oy green patches with indis- 
tinct crjrstalline forms, which are evi- 
dently pseudomoiphf. There are also 



many black grains of magnetite, and 
crystals of some pyroxenic mineral— pro- 
bably Schiller-spar or diallage {ibid). 

Loc, Cadgwith, Eynance, GkMnhilly 
Downs, Ooverack, and many other lo> 
calities in the Lizard district vield good 
specimens ; Dnporth, west of Charles- 
town ; Tregarthen; Gorran; St. Cleer 
and Clickor Tor, near Liskeard; Polla- 
phant, near Launceston ; &c. It occurs 
also in Anglesea, Scotland, Ireland, and 
many foreign localities. 

Ohs. Serpentine should, perhaps, be 
regarded rather as a rock than a miJiertiL 
It often contains veins of steatite or cal- 
cite, and its joints often contain native 
copper. Crystals of Diallage or Bron- 
zite, and minute particles of Chromite, 
Magnetite, Pyrites, and other minerals 
are often disseminated through it. 

Siderite. See Chalybite. 

Silicates. Compounds of silica with 
various metallic oxides are so called. 
They are very numerous, and often very 
difficult to distinguish from each other 
by any means short of chemical analysis. 

Dana divides the silicates into groups 
according to the oxygen ratio for the 
" bases " and silica, into — 

Base. Silica. 

1. TJni-silicates = 1:1 

2. Bi-silicates =1:2 

3. Sub-silicates = 1 : §» }, }» &c 

In the blowpipe or pyrognostic exami- 
nation of silicates the chief points to 
be noted are : — 

1. Whether moisture is given off on 
heating in matrass (hydrated silicates). 

2. Whether the moisture has an acid 
reaction (Fluorine) or alkaline (probably 
some altered mineral). For fluorine, test 
specially with "Braaal-wood paper, and 
also observe whether the inside of the 
tube is roughened, &o. 

3. Whether the specimen is fnfeible 
when heated on charcoal, and in what 
degree, or remains infusible. (If it be- 
comes magnetic, iron is indicated; such 
silicates are usually fusible). 

4. Those which leave a white or nearly 
white residue after heating on charcoal^ 
or in forceps, may be treated with Ca 
for detection especially of alumina and 
magnesia. If a olue colour is produced, 
alumina is indicated^ if pink or red, 
magnesia ; if green^ nnc 

5. When the specimenisneitheroolonr- 
less nor nearly white after strong beat- 
ing, it should be tested for metallio 
oxides by means of borax or micro. 

6. Silicates of copper (ChrysocoUa and 
Dioptase) will yield a bead of copper if 
treated with sodSk 
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7. Sulphur may be detected in sili- I 
cates by fusion with pure soda, after 
which the moistened assay is to be laid 
upon a polished plate of silver, or sil- 
ver coin, when a dark spot will be pro- 
duced if sulphur is present. 

8. In forceps observe whether the tip 
of the OF is coloured (Soda, Potash, 
Lithia, Baryta, Strontia, &g.) 

9. For fusibility try both OF and RF. 
Many silicates which are infusible in 
OF are fusible in BF by the peroxides 
changing to protoxides. 

10. Many silicates are soluble in HCl 
if finely powdered, except a quantity, 
more or less, of silica, which separates 
as a gelatinous mass or slimy powder. 

11. Nearly all silicates effervesce when 
heated with soda. Most are freely solu- 
ble in borax, but leave a skeleton of silica 
if heated with micro. Upwards of 40 of 
the Cornish and Devonshire minerals are 
silicates. A few, such as Orthoclase and 
Chlorite, are very common ^ but very 
many, as Topaz, Beryl, Stilbite, &c., are 
extremely rare. 

Silicate of Manganese. See Rhodonite. 

Silicate of Tin. A massive and crys- 
tallized pseudomorph after Quartz, from 
Huel Primrose, S&, Agnes (J. Garby, 
Trans. R. G. S. C, vol VII., p. 86). 

Siliceous Oxide of Copper. "Has been 
found at South Basset, imbedded in gra- 
nite close to the vein, or in a quartzose 
rock occurring in the vein. It is black, 
with a flat conchoidal fracture, very much 
resembling flint, and of equal hardness. 
Before the blowpipe a button of pure 
copper is, without much difficulty, pro- 
duced, leaving a siliceous skeleton of great 
whiteness." (J. Garby, Trans. R. G. S. C, 
voL VII., p. 89.) What mineral is here 
referred to it is difficult to say, as the 
characters set down do not agree with 
those of any of the recognised Cornish 
minerals. 

SILVER. 

INative Silver.] Cubic; sometimes 
in cubes or octahedrons variously modi- 
fied (Figs. 1, 2, 8, 9, 10. 11, &c.); often 
macled ; more usually arborescent, fili- 
form, or reticidate ; sometimes massive; 
malleable ; fracture hackly ; opaque ; 
lustre metallic; silver- white, but often 
covered with a yellow, brown, or black 
tarnish ; streak light and shining ; H. 
2-5.30 ; G. 10111. 

B,y etc In matrass no change ; on C 
fuses readily to a very bright white me- 
tallic bead, depositing a dark red coating 
on the charcoal ; insoluble in HCl ; solu- 
ble in HNOs ; the addition of HCl re-pre- 
cipitates it as a white curdy chloride, 
which is soluble in ammoniiw 



Comp. The purest specimens almost 
pure silver. No analysis of a British 
specimen is known to the author. 

Loc Fine specimens were formerly 
obtained, associated with other silver 
ores, at Levant ; Huel Herland, Gwin- 
ear, in a soft rock ; Huel Alfred and 
Huel Ann, Phillack ; West Huel Dar- 
lington : Dolcoath ; North Dolcoath ; 
Huel Basset ; Huel Mexico ; Huel Gold- 
en Consols; Great Retallack; Crinnis; 
Huel Ludcott, filiform, with stephanite, 
recently ; Fowey Consols ; Holmbush : 
Huel Duchy ; Huel St. Vincent ; Huel 
Brothers ; Wills worthy Mine^ near Ta- 
vistock, with erythrite and chalcopy- 
rite ; Combemartin, in small filaments 
with galena. It occurs in most foreign 
localities of silver ores. 

Oba, It may be readily distinguished 
from all other minerals by the reactions 
given above. 

Angles, 
o o = 109" 28' a a 90** 00' 
o a 125 16 &c. 

Silver Black, Silver Glance, Silver 
Mulm. See Argentite. 

Silver White Cobalt. See Cobaltite. 

Slate Spar. See Calcite (Schiefer-Spar). 

SMALTITE. 

JSmaltine. Tin-white Cobalt. Arseni- 
Cobalt.] Cubic; in octahedrons or 
cubes variously modified (Figs. 1, 2, 8, 
16, 18, &c.); sometimes macled ; also re- 
niform, botryoidal, arborescent, reticu- 
late, disseminated, or massive; brittle; 
fracture imeven ; opaque ; lustre mettd- 
lie ; splendant to glimmering, or dull ; 
tin-white to steel-gre^; often a dark 
grey or iridescent tarmsh ; streak black, 
or very dark grey; H. 6-6-6; G. 6*4-7*7 ; 
yields an alliaceous odour when broken. 

Vdr. Smaltite is the pure cobaltio 
variety; G. 6*3-6-6. 

Chloanthite is a variety in which the 
Co is largely replaced by Ni ; G. 7-7*7. 
It is often described as a distinct species. 

B. , etc. In matrass gives a white crys- 
talline sublimate ; on C fuses atl to a grey 
brittle bead of metallic appearance; 
gives off an alliaceous odour, and depo- 
sits a white coating on the charcoal; 
with borax or micro, yields a deep blue 
bead in both flames ; soluble except ar- 
senic in' HNO3, forming a pink (Smal- 
tite) or green (Chloanthite) solution. 

Comp. Anhydrous arsenide of cobalt. 
No analysis of a British specimen is 
known to the author. With cobalt = 
28*23 per cent, and arsenic = 71*77 per 
cent, the formula may be CoAsf. 
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Loc. Botallack (qy. cobaltite); "Wher- 
ry Mine ; Huel Herland ; Dudman's 
Mine, lUogan ; Roskrow^ United, Ponsa- 
nooth; Huel Sparnon, oo quartz, arbo- 
rescent and reticulated ; a solid mass of 
cobalt ore, probably smaltite, was raised 
in Huel Sparnon about the year 1820, 
which weighed 1,333 lbs. (Man. of Min. 
Truro, 1825, p. 52); East Pool, recently, 
massive ; Pednandrea ; Dolcoath ; St. 
Austell Consols ; Polgooth ; Huel Trugoe, 
near St. Columb Major; Huel Huckwor- 
thy, Sampford Spiney; kc. It is also 
found in considerable quantities in Ger- 
many and other foreign localities. 

Obs, It may be best distinguished 
from cobaltite by the grey colour of the 
crystals, or of a fresh fracture, the ab- 
sence of distinct cleavage, and the ab- 
sence or small proportion of sulphur. 

ATigles. 

o o = 109° 28' a a = OO'* 00' 

ao 125 16 ad Ui U 

&c. Mostly the same as Pyrites. 

Smaragd. Smaragdus. See Beryl 

Smaragdite. A grass -green variety of 
pyroxene. Said to have been found at 
Coverack (J. Garby, Trans. R G. S. C, 
vol VII., p. 76). 

Smell. A character of but little im- 
portance in determinative mineralogy. 
Chrysocolla may often be distinguished 
from malachite by its earthy smeU when 
breathed upon. See also Odour. 

SMECTITE. 

[Fuller's Earth.] Amorphous; mas- 
sive ; seetile ; opaque ; ghmmering or 
dull; white, grey, green, or brown; 
streak white, shining ; unctuous ; non- 
adherent; softens if placed in water; 
Tery soft ; G. 1-2-2-1. 

B., etc In matrass gives off much 
water; on infusible (dark varieties 
fusible); decomposed by HCL 

Comp. Hydrated silicate of alumina, 
magnesia, iron, lime, &c., of very uncer- 
tain composition. Bather a rock thaa a 
mineral 

Loc. Cam Brea, in a copper lode? 
(J. Garby, Trans. B. G. S. C, vol. VII., 
p. 76). A similar mineral mass was 
found at Huel Penrose, Sithney, a few 
years ago. 

Sooty Silver Ore. See Argentite (Sil- 
Ter Black). 

Solubility. A character of very general 
application and much importance in the 
discrimination of minerals. A few mi- 
nerals are soluble, more or less readily, 
in water. These may be at once known 
by their possessing a distinct taste. 

To ascertain the solubility of a miner- 
al, a little of its powder should be placed 



in a test-tube and treated with a few 
drops of the solvent. For general analy- 
siSy substances which have not a metallic 
appearance should be treated with vari- 
ous solvents in the following order until 
the proper solvent is found. 

1. Water. 

2. Dilute hydrochloric acid. 

3. Strong hydrochloric acid ; warmed 

if necessary. 

4. Dilute nitric add. 

5. Strong nitric acid ; warmed if ne- 

cessary. 

6. Aqua Begia. 

7. Dilute sulphuric acid. 

8. Strong sulphuric acid. 

In some cases special solvents, such aa. 
caustic potash, caustic soda, ammonia, 
hydrofluoric acid, &c , may be used. A 
watch-glass is, for very minute quanti- 
ties, sometimes more convenient than a 
test-tube. 

To ascertain whether any portion of 
the substance is dissolved in cases where 
it is not freely soluble, a drop of the sol- 
vent should be evaporated to dryness on. 
clean glass, or platinum foil, when, if there 
be any flxed residue, it will be evidence 
of a certain amount of solution, as these 
solvents are all volatilized completely 
by heat : unless, indeed, they be impure. 

In the case of substslnces of metallic 
appearance much time may often be 
saved by using nitric acid — dilute or 
strongs— ^g/ore the other solvents. 

Any ^ervescencet peculiar odour^ 
change of colour, or appearance should be 
carefully noted. Any imdissolved or al- 
tered insoluble residue must be carefully 
examined by the blowpipe and other 
means. 

Many sulphides, arsenides, or silicates 
leave residues which are easily reoog* 
nised by their appearance or by a few 
simple tests. 

Solvents. See Solubility. 

Spar. A Cornish term for Quartz. 
The true spars are such minerals as Gal- 
cite, Dolomite, Chalybite, Fluor Spar, 
Barytes, Celestite, &c. 

Sparable Tin. See Cassiterite. 

Sparry Iron Ore, Spathose Iron. See 
Chalybite. 

Spear Pyrites. See Marcasite. 

Specific Gravity. This term is used t<>> 
express the weight of a substance com- 
pared with some other substance. In 
mineralogy distilled water at the tem- 
perature of 60* F. or 15 '65 C. or some- 
times 4** C. is taken as the standard. 
Thus the sp. gr. of water is said to be 1 ; 
that of silver about 10^ ; meaning that, 
silver is about 10^ times heavier thaiL 
an equal bulk of water. 
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The specimen to be examined should 
l)e free from foreign matter, from disin- 
tegration, or decay (unless it is the sp. 
gr. of such a specimen which is especially 
wanted), and should contain no cavities: 
when these are suspected the mineral 
should be powdere^K 

The following methods will suffice for 
most minerals, the first for such as are 
in compact masses, the second for small 
fragments or fine powder: — 
1st Method :— 

a. Weigh the fragment as carefully as 
possible in an ordinary pair of scales. 

b. Suspend it by a horsehair from be- 
low the scale-pan, let it dip under the 
surface of water contained in sldj con- 
yenient vessel, and again weigh it. It 
will be found that fewer weights will be 
sufficient to balance it. 

c. Substract the weight indicated in 
b. from that in a. ; the difference will be 
the weight of a quantity of water equal 
in bulk to the specimen. 

d. Divide the weight a. by the dif- 
ference, c; the quotient wUl be the 
specific gravity. 

Example 1 — ^A specimen of white cal- 
cedony, from Huel Kitty, St. Agnes : — 

a. Weight in air 431 

b. Weight in water 27-2 

o. Difference ISO 

431 -^ 16-9 = 2-71, the sp. gr. of the 
specimen. 

Example 2 — Green fluor, from Gwen- 
nap : — 

&. Weight in air 135*3 

b. Weight in water 92*0 

c. Difference 43*3 

135-3 

= 3*125, the sp. gr. of the specimen. 

43*5 

2nd Method :— 
Procure a small specijic gravity bottle, 
a light glass bottle with a mark on the 
neck; or, better, a stopper perforated 
with a fine hole. 

a. FiU it with water, insert the stop- 
per, and wipe it dry. Make a counter- 
poise the exact weight of the bottle so 
filled. 

b. Weigh off any convenient quantity 
of the substance to be examined, such 
that it may be afterwards introduced into 
the bottle. 

c. Put the weighed fragments carefully 
into the bottle, taking care that none be 
lost. Of course, as the bottle was prer 
viously/ttW of water, some will now run 
out. Having again inserted the stopper 
and wiped the bottle, it will be found 
that the counterpoise, together with a 



smaller number of weights than those 
mentioned in b., will be sufficient to ba- 
lance it ; the difference will be the weight 
of the displaced water, i.e., of a bulk of 
water equal to the specimen. 

d. Divide the weight of mineral in b 
by the difference ; the result will be the 
sp. gr. 

Example 3 — Fine sand from Marazion. 
301 grains were carefully weighed out. 
They were then introduced into a spe- 
cific gravity bottle; counterpoised as 
described ; when it was found that 186 
grains were sufficient to produce equili- 
brium. Then the weight of mineral = 
301 grains ; weight when placed in bottle 
= 185 grains. Difference, or weight of 
an equal bulk of water = 116 grains. 
Then 301 -r- 116 = 26 the sp. gr. re- 
quired. 

Specular Iron. See Hematite. 

Sphene. See Titanite. 

Sphenoid. A solid figure resembling 
a tetrahedron, but the sides of which are 
not equilateral triangles. The hemihe- 
dral forms of the tetragonal, rhombic, 
and oblique pyramids are called sphe- 
noids. 

The tetragonal sphenoid is bounded 
by four equsd iaoiceles triangles. 

The rhombic sphenoid is bounded by 
four equal scalene triangles. 

The oblique sphenoid is bounded by 
four scalene triangles, two larger and 
two smaller. 

Spherical. A term applied to those 
mineral specimens which occur in a form 
approximating to a sphere, as some va- 
rieties of Aragonite or Malachite. It is 
an extreme mammillary form. 

Stalactites. The cylinders or cones 
which hang from the roofs of some ca- 
verns, especially limestone caverns, are 
so-called. They are deposited by the 
water which percolates through the roof. 
As it evaporates, the dissolved carbonate 
of lime remains behind and so forms 
a hanging mass. 

Some have a granular, some a crystal- 
line, fibrous, or radiating structure, while 
some are quite hollow. Fine stalactites 
of calcedony have occurred in many 
Cornish mines, especially at North Pool 
and Huel Alfred, many years ago ; and 
quite recently at Pednandrea. At the 
latter locality some of the specimens are 
surrounded with minute crystals of ordi- 
nary quartis, so that they have been mis- 
taken for sUdactitic quartz. 

Stalactites of hydrous oxide of iron are 
very common in the old workings of 
many mines. 

Stalactites of sulphate of iron have oc- 
curred at Huel Prosper, in old workings. 
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stalactites of psilomelana have oo- 
ourred at Bestormel Boyal Iron Mines, 
assooiated with lithomarge. 

Stalactitio Minerals which occur in 
forms resembliag icicles are said to be 
Btalactitic. 

Stalagmites are formed in the same 
manner as stalactites, but they occur on 
the Jloora of caverns. Large dome-shaped 
masses are sometimes found in old work- 
ings, and in limestone caverns the cone- 
shaped stalagmites sometimes so ncrease 
in size as to meet and join the stalactites 
denending from the roof, so forming rude 
pillars. 

Stanniferous. Containing tin. 

STANNITR 

[Stannine. Tin Pyrites. Bell Metal 
Ore, &c.] Cubic? pyramidal? or amor- 
phous ; mostly occurmg in compact or gra- 
nular masses ; sometimes disseminated ; 
brittle ; fracture uneven or granular ; 
opaque; lustre metallic; steel-grey to 
iron-black ; sometimes yellowish ; streak 
black; H. 4; G. 4 3-4 '6. 

B., etc In matrass decrepitates and 
gives off a yellow sublimate ; in open 
tube gives off SOs, aod often deposits a 
white incrustation of SnOj ; on C fuses 
readily to a brittle magnetic bead, deposit- 
ing a white incrustation ; with borax yields 
the reactions for copper ; decomposed by 
HNO3, forming a green solution, with 
separation of S and SnOj. 

Comp. Anhydrous sulphide of copper 
and tin, with some iron. Many miner- 
alogists regard it as an intimate mixture 
only of oxide of tin and chaloopyrite. 
Of the following analyses a. and b. are 
of specimens from St. Agnes, by Klap- 
roth ; c. is from St. Michael's Mount, by 
Mallet; d. from St. Michael's Mount, by 
Johnston ; e. from Huel Bock, by Ku- 
dematsch : — 

a. b. c. d. e. 

Tin 840 26-6 26*86 81-618 25*56 

Ck>pper 86-0 800 2913 23-549 29*39 

Iron 20 120 6-78 4-791 1244 

Zinc — — 7-26 10-113 177 

Sulphur 25*0 30-6 29-46 29*929 29*64 

Oangue — — 0-16 — 1*02 

Total 97-0 99-0 9964 100000 99*91 

IjOC. Botallaok ; St. MichaeFs Mount ; 
South Huel Crofty, Cam Brea, and East 
Pool, recently; Barrier (?) Mine, Gwen- 
nap; Scorrier Consols; Huel Bock and 
Huel Primrose, St. Agnes; Stenna 
Gwynn ; St. Stephens ; Lanescot It has 
been found also in Ireland and in Ger- 
many. 



STAUROLtTS, 

[Staurotide.1 Bhombic; in six-sided 
pnsms (Fig. I16, &c.); orinmacles inter- 
secting each other, as in Figs. 117, 118 ; 
brittle ; fracture conchoidal or uneven ; 
translucent to opaque ; lustre vitreous to 
resinous ; dull reddish-brown or black ; 
streak white or greyish ; H. 7-7*5 : G. 
3-4-3-8. 

B,y etc In matrass no change : on C» 
in fine powder, fuses at 4 to a black or 
dark green slag ; with borax slowly forms 
a dark green glass ; with micro, a glass 
almost colourless; insoluble in Hd; 
partly decomposed by HSSO4. 

Comp. Anhydrous silicate of alumina 
and iron. No analysis of a specimen 
from Devon or Cornwall has been made, 
but foreign specimens contain from 28 
to 40 per cent, of silica, 44 to 53 per 
cent, of alumina, 14 to 18 per cent, of 
peroxide of iron, with, frequently, smaU 
quantities of manganese. Erne, or mag- 



Loe. It is said to have been found in 
the clay-slate of Cornwall and Devon 
(T. M. Hall, F.G.S., Min. Direct, pp. 
52-63). The fibres given may, perhaps, 
lead to its re-discovery. 

Obs. It has been found in Scotland, 
Ireland, and many foreign localities, 
usually in mica-slate, talc-uate, or day^ 
slate, with garnet, kyanite, and touima- 
line. 

STEATITE. 

[Saponite, Dana. Soapstone; &c.] 
Amorphous; massive; sometimes nodu- 
lar; compact or foliated; sectile ; fracture 
splintery, slaty, uneven, or flat conchoi- 
dal; translucent to opaque ; lustre waxy, 
glimmering, or dull; white, or various 
tints of grey, yellow red, brown, green, 
blue, &c.; EL 1-2*5; G. 2 "2-2 8 ; unctuous. 

Var, The softer varieties are specially 
called Saponite. 

B.f etc In matrass gives much water, 
and sometimes turns darker ; on C fuses 
at about 4 to a vesicular glass or white 
enamel; some varieties infusible; with 
Co the infusible varieties often turn 
reddish ; insoluble in HCl or HNO3; de- 
composed by hot HsS04, with separation 
of silica. 

Comp. Hydrated silicate of magnesia 
and alumina. Of the following analyses 
a. and b. are by Klaproth, from the 
Lizard; c. and d. by Svanberg; e., 
by Houghton, from Gue Grease, a., c, 
and e. are given on the authority d 
Descloizeaux:— 
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a. b. a d. e. 

BUlea 46-00 48*00 46*8 4219 42*98 

Magnesia 84*76 20*60 88*8 80*67 29*70 

Alnmina 9*26 14*00 8*0 7*67 7*21 

Peroxide of iron 1*00 1*00 0*4 — — 

Lime — — 0*7 — — 

Potash 0*76 — — — — 

Water 1800 16*60 11*0 18*46 18*92 

Total 98*76 99-00 100*2 98*80 98*11 

With silica 50*4 per cent., magnesia 34*1 
per cent., and water 15*5 per cent, the 

formula may be written MgSiTTa or 
M^iWs+HsO or SiOMgo^+OH,. In 
this case the alumina must be regarded 
as replacing part of the silica. Dr. 
Frankland gives the formula -of steatite 
as Si405Mgo''9, which is, perhaps, a va- 
riety of tale, since it is anhydrous and 
oontains no aXuminti, Probably many 
different minerals have been described 
as steatite. 

Loc Kynance Cove, Mullion. Pedn- 
boar, Cadgwith, Coverack, ana other 
parts of the Lizard district, in veins, in 
serpentine ^ near Trelowarren, in green- 
ish-blue vems in olive-green serpentine ; 
Penmare Point ; "In a tin lode in Cam- 
yorth Moor, and in small veins in slate 
to the south of Pendeen Cove;" <*Bo- 
tallack, in a tin and copper lode, with 
oxide of iron ;'' St. Ives ; Cook's Kit- 
chen (lithomarge?) St. Cleer, and near 
the Cheesewring^ Pollaphant; Clickor 
Tor, in joints of impure serpentine, &a 
It oocurs also in Cumberland, Wales, 
Scotland, Ireland, and many foreign 
localities. 

Ohs, It is best distinguished from 
Lithomarge by the reactions for magne- 
sia obtained by means of the blowpipe, 
or in humid analysis. It may be distin- 
guished from Agalmatolite in the same 
manner, and by its inferior hardness. 

Stellate. Occurring in the form of a 
staf , as is often seen in specimens of Py- 
rolusite and other minerals. 

STBPHANITB, 

brittle Sulphuret of Silver. Black 
Smphuret of Silver.] Rhombic; in tabu- 
lar or short columnar crystals ; or globu- 
lar, massive, disseminated, or investing; 
sometimes drusy; brittle, or sectile; 
fracture imperfect conchoidal to uneven ; 
lustre metallic; iron-black; streak the 
same; H. 2*5; G. 6*2-6*3. 

B,, etc In matrass a white or yellow- 
ish sublimate ; on C alone meltis to a 
dark grey bead, and deposits a white in- 
crustation ; sometimes gives off an ar- 
senical odour ; with soda or boru^ RF 
yields a malleable bead of silver ; de- 
composed by warm HNOs, leaving oxide 
of antimoDy and sulphur undissolved; 



the solution vields a curdy precipitate 
on addition of common salt or HCL 

Comp, The author is not aware of any 
analysis of a British specimen, but a 
specimen from Schemnitz yielded to H. 
Kose 68*52 per cent, of silver, 0*64 per 



cent, of copper, 14*68 per cent, of anti- 
mony, and 16*42 per cent, of sulphur. 
With 697 per cent, of silver, 13*1 per 



cent, of antimony, and 17*2 of sulphur 
the composition will be AgkSbSio or 
6Aj(S+SbS4. 

Loc. Huel Ludcott, recently, with 
fibrous native silver and beautiful half- 
inch cube-octahedrons of argentite, in 
brilliantcrystals of 1^ lines long. (Davies* 
QeoL Mag.) 

STIBICONITE. 

[Stibiconise. Stiblite. Antimon-ochre 
in purt.] Amorphous, brittle ; fracture 
imeven or earthy ; opaque ; dull or glim- 
mering ; colour yellowish ; streak yel- 
lowish-white, glunmering* H. 5*6 (?) 
Greg and Lettsom, and ^ristow); G* 
5*28. 

B,, et6. In matrass yields water ; on 
C is readily volatilized, depositing a 
white coating on the support; with soda 
is easily reduced to a white brittie me- 
tallio bead ; soluble in warm HCl. 

Comp, Hydrated antimonic oxide. 
With antimony 71*2 per cent., oxygen 
23*2 per cent,, and water 5*6 per cent., 
which is not far from the composition of 
some foreign specimens, the formula may 

be written SbjHj or SbjOj-hHaO. 

Loc "The antimony ochre accom- 
panying Bleinierite and Jamesonite, at 
Trevinnock, near Endellion, appears to 
be this variety." (Greg and Lettsom, 
p. 372.) 

Stibine. \ 

Stibium. > See Antimonite. 

Stibnite. J 

STILBtTB. 

jrDesmin. Foliated Zeolite. Sphssro- 
stubite.] Bhombic ; in modified prisms ; 
(Fi|;8. 108, 109), the faces often curved, 
stnated, or rough; cleavages highly per- 
fect, parallel to a; imperfect, parallel to 
b; often in groups of imperfect crys- 
tals, laterallv aggregated ; also massive ; 
compact, columnar, or radiating; brit- 
tie ; fracture uneven ; semi-transparent 
to translucent ; lustre vitreous, pearly 
on cleavage planes ; white, grey, yellow, 
brown, red, &c.; streak white; H. 3*5-4; 
a. 2-2*2. ' ' 

B., etc In matrass gives off water ; 
on O fuses with intumescence to a 
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blistered glass or enamel ; with Co. tarns 
bine ; slowly but completely decomposed 
by HCl, leaving gelatinous silica. 

Comp. Hydrated silicate of alumina 
and lime. The Cornish specimens have 
not been analysed, bat foreign speci- 
mens yield about 56 per cent, of silica, 
16*9 per cent, of alumina, 8*6 per cent. 
of lime, and 19*5 per cent, of water. 
With these proportions the formula may 

be written Al,Ca6Si+ 7H, or Al93Si03+ 
0aSiO8+2HjSiO8+5HsO or SieO^AlaO** 
Cao''+70Hj. 

Loc. The rocks between Botallack 
and Huel Cock, "crystallized in flat 
four-sided prisms, with wedge-like sum- 
mits," with Frehnite and Mesotype (J. 
Came, Trans. B. G. S. C, vol. II). 
Found also in Scotland, Ireland, and 
many foreign localities. 

Obt. It usually occurs in granitic, 
basaltic, or highly altered schistose 
rocks, or in cavities of amygdaloidal 
rocks : sometimes, however, in veins or 
"vugi" 

Anglet, 

Oa=90*0a' rr' = 119« 16' 
ab 90 00 Or 132 00 
Ma 132 52 

Stilpnosiderite. See limonite. 

Stream Tin. See Cassiterite. 

Streak. The colour of the powder of 
a mineral, a character of very consider- 
able value in discrimination. Thus 
Hematite may be distinguished from 
Limonite by the redness of its streak : 
Wolfram may be readily distinguished 
firom Blende by its much darker streak. 
This test admits of being tried in cases 
where the sp. gr. cannot be easily deter- 
mined, as in imbedded crystals, &c. 

The colour of the atrectk is best deter- 
mined by rubbing the specimen on a 
slightly roughened plate of white porce- 
lidn, when, if not too hard, some of it 
will be rubbed off. Very often a scratch 
with a knife suffices, or rubbing with a 
^le, but the mark made in the mineral 
— ^the tcratch— must then be distinguished 
from the colour of the abraded particles 
—the f freoA. 

Striated. Minerals which have small 
channels en their crystalline surfaces are 
said to be striated^ The striations are 
usually confined to certain planes, and 
are often of value in discriminative 
mineralogy. Thus in quartz the stria- 
tions are horizontal, or across the 
prisms ; while in topaz they are vertical, 
or lengthwise. They are produced by 
partial and interrupted changes in the 
tfrystaHine form. 



Structure. This term relates to the 
Internal characters of minerals. It pro- 
perly includes deavage, and the vanoos 
kinds of fractures produced when miner- 
als are broken. They are often very 
characteristic. See page 34, Cleavage ; 
and page 48, Fracture, 

Sublimate. A vapour condensed to a 
solid. When fragments of Pyrites, or of 
many other minerals, are heated in a ma- 
trass, sulphur, &;c., rises in vapour, and 
is condensed on the cool part of the tube, 
thus affording evidence of its presence. 
The coloun of sublimates, appearance 
(crystalline or amorphous), and volatility 
are characters of importance. 

Sub-phosphate of Alumina. See Wa- 
vellite. 

Sulphates. Salts composed of sul- 
phuric anhydride and a metallic oxide, 
or sulphuric add, in which the hydrogen 
has been replaced by a metaL The sul- 
phates occurring in the two counties are 
the following: — 

Anglentet Johannite^ 

Barytet, Kalinite, 

CdetHtet Langite, 

Oypium, Linarite, 

Brochantite, Melanterite, 
Cyanonte^ Woodwardite, 

Oodarite, 
Of these the first three are anhydrotui, 
the rest are hydrous. Connellite is a 
sulphato-ohloride. 

Sulphate of Alumina and Potash. See 
Elalimte. 
Sulphate of Barytes. See Barytes. 
Sulphate of Copper. See Cyanositey 
Brochantite, Langite, Woodwardite. 
Sulphate of Iron. See Melanterite. 
Sulphate of Lead. See Anglesite and 
linante. 
Sulphate of lime. See Gypsum. 
Sulphate of Strontia. See Celestite. 
Sulphate of Uranium. See Johannite. 
Sulphate of Zinc. See Goslarite. 
Sulphide. A non-oxidised compound 
of sulphur and any metaL 

The chief sulphides occurring in the 
two counties are :— 

Aniimonitef Galena^ 
Argentitet Jametonite, 

Berthierite, Mareasite, 
BismuthinUe, MiUerile, 
Blende, Molyhdeniie, 

Boumonite, Pentlanditef 
Chaleoeite^ Pyrites, 

ChcUeopyrite, Pyrrhotite, 
CoveUUe, Sttphanite. 

SrubeseUe, 
All the above are anhydrous. Besides 
these there are the following sulphan- 
timonides and solpharsenides :— 
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Cobaltite, PolybasitCt 

FahUrZf Pyrargyriie, 

Mispickdt TennanUte, 

These are all anhydrous. 

Sulphide of Antimony. See Antimo- 
nite. 

Sulphide of Bismuth. See Bismuthi- 
nite. 

Sulphide of Copper. See Ohalcooite 
and Covellite. 

Sulphide of Ck)pper and Iron. See 
Ghalcop^te, Erubescite, and Fahlerz. 

Sulphide of Iron. See Pyrites, Mar- 
casite, and Pyrrhotite. 

Sulphide of Iron and Antimony. See 
Berthierite. 

Sulphide of Iron and Nickel. See 
Pentlandite. 

Sulphide of Lead. See Galena. 

Sulphide of Lead, Copper, and Anti- 
mony. See Boumonite. 

Sulphide of Lead and Antimony. See 
Jamesonite. 

Sulphide of Molybdenum. See Molyb- 
denite. 

Sulphide of NickeL See Millerite. 

Sulphide of Silver. See Argentite. 

Sulphide of Silver and Antimony. See 
Stephanite. 

Sulphide of Tin, Copper, and Iron. See 
Stannite. 

Sulphide of Zino. See Blende. 

SULPHUB. 

Bhombic ; in modified pyramids, often 
macled ; some of the planes striated ; 
also drusy, globular, reniform, stalacti- 
tic, investing, or massive; brittle ; frac- 
ture conchoidal or uneven ; transparent 
to opaque ; lustre resinous to adaman- 
tine ; yellow, or sometimes reddish, 
browoish, greyish ; streak light yellow ; 
H.r6-2-5; G. 20-21. 

B,, etc. In matrass sublimes in brown- 
ish-yellow drops ; on C bums away with 
a blue flame and a strong sulphureous 
odour ; insoluble in HCl ; scarcely acted 
upon by HNO3. 

Comp, The purest specimens almost 
pure sulphur. 

Loc. Formerly at Nangiles, in cavi- 
ties of Pyrites, as a greyish pulverulent 
deposit (J. Garby, Trans. R. G. S. C, 
vol. VII., p. 92); Poldice J more recently 
by Mr. Davis, of the British Museum, 
and by Mr. Tailing, of Lostwithiel, in 
minute crystals, in the neighbourhood 
of Liskeard or Lostwithiel. 

Obs. Sulphur is often found as a 
greenish-yellow efflorescence on the 
ground in Camou Valley after a long 
continuance of dry weather. The author 
saw it in many large patches iji the sum- 
mer of 1869 and also UL 1870^ 



Sulphuret. See Sulphide, with which 
it is synonymous. 

Swamp Ore, Swampy Iron Ore. See 
limonite (Bog Iron Ore). 

Swimming Quartz. See Quartz (Float- 
stone). 

Symbols. See Table of the Elements 
in Part L 

T. 



Tabular. Crystals which are nearly 
flat are said to be tabular, whatever the 
system of crystallization. The term is 
also used to express a variety of struc- 
ture. Thus minerals which will cleave 
into plates of a moderate degree of thin- 
ness only, as Barytes, Wolfram, &c., are 
said to be tabular. 

TALC. 

[Soapstone, in part. Talc Steatite. 
Lapu Ollaris.] Hexagonal ; very rarely 
in six-sided tables, with perfect cleav- 
aee ; sometimes in thin pearly six-sided 
plates ; more usually massive ; foliated, 
slaty, granular, earthy, or compact ; seo- 
tile, thin laminae flexible, but not elas- 
tic ; semi-transparent to opaque ; lustre 
pearly or waxy ; light-green, white, red- 
dish, brownish; streak white, or much 
paler than colour ; unctuous; H. 1-1*5 ; 
G. 2*6-2'8. 

J5., etc. In matrass usually gives off 
a little water ; on C hardens, but remains 
infusible ; often glows with an intense 
light in a strong flame; sometimes qx- 
f^ates or f aUs to pieces ; treated with 
Co turns reddish; with micro, forms a 
turbid glass, leaving a siliceous skeleton;^ 
insoluble in HCl or HNO3. 

Comp, Silicate of magnesia, with a 
littl€ alumina and a small proportion of 
water. No analysis of a specimen from. 
Cornwall or Devon is known, but a 
Scottish specimen yielded to Lychnell, 
64 '53 per cent, of silica,. 2770 per cent, 
of magnesia, 6 '85 per cent, of protoxide 
of iron (a much larger proportion than 
usual), and no water at all. With silica 
69*3 and alumina 30*7— regarding the 
oxide of iron as accidental— the formula. 

would be 3Si2Mg or 2MgSi03-t-SiOa or 
Sis04Mgo"a. 

Loc, It is said to have occurred at 
St. Just; it is common at Kynance 
Cove, and other places in the Lizard dis- 
trict ; St. Stephens ; Beam Mine ; Stenna 
Gwynn ; and St. Cleer. 

Obs, Steatite may, possibly, have 
been mistaken for Talc ill' the localities 
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dboye mentioned. Steatite usually con- 
tains a oonsiderable quantity of water 
and o^ttmuia, by the presence of whioh 
it may be readily diatinguislied. 

Tallingite. A variety of Atacamite 
found at Botallaok, and analysed by 
Professor Ohuroh (Joum. Gbem. Soc. 
IL, III., p. 77). See Atacamite. 

Taste. A character of very limited 
application in the discrimination of mi- 
nerals, but very precise when applicable. 
Thus, cyanotiU^ goslarite, melanterite, 
halite^ kcUinite, &c., may be at once re- 
cognised by their taste. The first three 
have what is called a meiaUie taste ; the 
others are taUne, 

TAVISTOCKITB, 

[Soft Wayellitefl BhomMc T in small 
stellate aggregations of microscopic 
acicular crystals; brittle; transparent 
to translucent; lustre pearly; white; H. 
and G. unknown. 

B.^etc In matrass gives off water; 
on O incandesces and becomes opaque, 
tinging the flame greenish; with Oo 
turns blue ; with borax forms a colour- 
less bead; soluble with difficulty in HOI 
orHNOs. 

Comp, Hydrated phosphate of alu- 
mina and lime, as appears from the fol- 
lowing analysis of a recently-discovered 
specimen from the neighbourhood of 
Tavistock by Professor Church (Joum. 
Chem Soc., IL, IIL, p. 263, 1865):— 

Phosphoric anhydride 30*36 

Alumina 22*40 

Lime 36*27 

Water 12*00 

Total 10103 

Loe, Near Tavistock, in cavities on 
Quartz, with Pyrite, Chalcopyrite, and 
Churchite. The so-called WavellUe from 
Stenna Gwynn was probably this miner- 
al, as it was certainly not the true Wavel- 
lite. It is described by Mr. Michell as 
follows :— " Soft Wavellite, an assem- 
blage of minute crystals, attached to 
tufts of quartz, radiating sometimes like 
a fine powder of down; colour white" 
(Man. of Min. Truro, 1825, p. 157). It 
was accompanied by Fluor, Cassiterite, 
and Chalcopyrite in granite, while the 
true Wavellite is on slate. 

TENNANTITB, 

Cubic; in small dodecahedrons, octa- 
hedrons, tetrahedrons, cubes, &c., usually 
more or less modified (Figs. 3, 8 to 15, 
37, 42, &C.); sometimes macled ; rarely 
massive ; brittle ; fracture uneven, im- 



perfectly conchoidal, or laminated ; 
opaque; lustre metallic; lead-grey to 
iron-black ; streak dark Nddish-brown ; 
H.4; 6.4-3-4-5. 

B,, etc In matrass decrepitates and 
yields a reddish sublimate ; on bums 
with a blue flame, deposits a white in- 
crustation, and melts to a dark brittle 
magnetic bead or slag, giving off sul- 
phureous and arsenical odours; with 
borax and micro, vields roactions for Cu 
and Fe ; after weU roasting yields, with 
soda, a bead of copper, but not readily ; 
soluble in HNOg. 

Comp, Sulpharsenide of copper and 
iron. Of the following analyses a. is by 
Klaprotii, of a specimen from Tresavean ; 
b. by Kudematseh, from the same loca- 
lity ; c. by Phillips, from Cornwall: d. 
is the composition of an arsenical Fah- 
lerz, by Hemming, from Gwennap, in- • 
troduced for comparison : — 

Copper 4770 48^4 45*32 4840 

Iron 975 3*57 9*26 14*20 

Arsenic ... 12*46 1910 11*84 11*50 

Sulphur ... 30*25 2776 2874 21*80 

Silver — trace — — 

Silica — 0*08 — 6*00 

Total... 10016 99*45 9516 100*90 
With copper 42 6 per cent., iron 13*2 per 
cent., arsenic 177 per cent., sulphur 
26*4 per cent, the formula may be writ- 
ten CugFeAsSr or 2(Cu,Fe)S4 -I- AssSg. 
With a substance of such variable com- 
position many other formulsB might be 
made to serve. 

Loc Dolcoath; North Boskear; 
Cook's Kitchen ; Tincroft ; Cam Broa ; 
Huel Jewel ; Huel Unity ; Tresavean ; 
Trevascus ; East Belistum, &c., but not 
recently. 

Obi, It is sometimes rogarded as an 
arsenical Fahlerz. 

Angles, 

oo(Fig.42)= 70** 32* aa= 90*00' 

oo' 109 28 dd 120 00 

&C. 

Mr. Greg's collection contained speci- 
mens from Cornwall exhibiting the fol- 
lowing forms, viz. , d;od;ad;md; 
aod; oo'd; aodn. 

Tetrahedrite. See Fahlerz. 

Tetrahedron. Asolid four-sided figuro. 
The regular tetrahedron is bounded by 
four equal equilateral triangles (Fig. 33), 

TUe Ore. See Cuprite. 

Tin Hematite. See Cassiterite (Wood- 
tin). 

SSoSde.} SeeCasriterite. 
TinPyriteik SeeStannite. 
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Tin Stone. See CaBsiterite. 
Tin-wMte Cobalt. See Smaltite. 
Titanite. See Dmenite. 

TITANITB. 

[Sphene.] Oblique ; in modified pris- 
matic or tabular crystals, often maoled, 
or imbedded ; sometimes granular, fo- 
liated, or disseminated; brittle ; fracture 
conchoidal or uneven; translucent to 
opaque; lustre resinous, vitreous, or 
adamantine ; grey, yellow, brown, green, 
black; dichroic; streak greyish; H. 
5-5-5; G. 3-4-3-6. 

B,^ etc In matrass unchanged; on 
C swells up, or fuses slightly on thin 
edges to a dark glass ; with borax forms 
a transparent yellow glass ; soluble, ex- 
cept silica, in HCl ; the solution if boiled 
with tin-f ml becomes violet ; decomposed 
by H2SO4 with deposition of gypsum, 

Comp, .Silicate and titanate of lime. 
With titanic anhydride = 41*33, silica 
30*45, lime 28*22, which is not far from 
the composition of some foreign speci- 
mens, the formula may be written 
CaSiOa+SiOa+OaTiOs+TiO,. 

Loc. Virtuous Lady Mine, in small 
yellowish crystals, imbedded in chlorite 
with anatase. Found also in Scotland, 
Wales, and Ireland, at manjr localities, 
but always rare, and usually in gneiss or 
syenite. It also occurs at many foreign 
localities. 

TOPAZ. 

Bhombic ; in modified prisms, usually 
striated longitudinally, attached or 
imbedded (Figs. 148, 149); perfect 
cleavage parallel to O; sometimes in 
druses ; rarely massive, or disseminated, 
in roundish grains, in veins or water- 
worn pebbles ; brittle ; fracture uneven 
or conchoidal^ transparent to translu- 
cent; lustre vitreous to pearly; colour- 
less, yellow, brownish^iuish, or green- 
ish ; streak white ; M. 8 ; G 3*4-3*6 ; 
pyro-electric. 

B.^ etc. In matrass no change ; on C 
infusible, or fusible at 4 to a blistered 
enamel; with borax melts slowly to a 
clear transparent glass; with Co turns 
blue ; with micro, in a matrass yields 
distinct fluorine reactions ; insoluble in 
HCl or HNOs ; partly decomposed by 
H2SO4, with evolution of HF. 

Comp. Anhydrous silico-fluoride of 
alumina. No British specimen has been 
analysed, but foreign specimens yield 
about 38 per cent of siHca, 56 of alu 
mina, and 16 of fluorine. All the for- 
mulsB given are exceedingly long, and 
useleBs as aids to the memory. Professor 



Frankland gives Si8(Als05F)''(AL04Fs)*'' 
(A1,04F)'". Mr. Gregor first detected 
potash in the Cornish topazes (Ann. 
Pha, voL Vin., p. 276). 

Loc, St. Michaers Mount, in colour- 
less or bluish cnrstals, much like Fig. 
148, with lepidoute, tourmaline, eassi- 
terite, fluor, apatite, &c., in the joints 
of the granite; Lamorna Cove, under 
similar circumstances ; Constantino and 
Mabe, in small bluish crystab in granite ; 
Huel ELind, Trevaunance, and Seal Hole 
Tin Mines, St. Agnes, in slate; St. Kea; 
St. Austell Hill Mine, in a lode, in gra- 
nite, with cassiterite, quartz, tourmaline, 
felspar, &c. It is also said to have been 
found on Lundy Island. It occurs at a 
few localities in Scotland and Ireland, 
but b never plentiful Very fine speci- 
mens occur at many foreign localities, 
especially in Saxony and Brazil. 

Obs, It may be readily distinguished 
from quartz and other minerals which 
somewhat resemble it by its perfect and 
easily obtained basal cleavage, longitu- 
dinal striation, and hardness. It mostly 
occurs associated with other minerals 
containing fluorine, in granitic or schis- 
tose rocks. 
Angles, 

M M' = 124^ ly O k = 116' 12^ 
MO 90 00 Oi 119 05 

Ma 117 50 ki 155 13 
Oa 90 00 kk' 130 27 

Oe 147 41 ir 86 52 

On 136 29 00' 141 07 
Oy 117 47 nn' 87 01 
Go 134 32 

TOBBEBNITS. 

[XTranite, in part. Chalcolite.] Py- 
ramidal ; usually in thin tables, more or 
less modified on the edges and anglea 
(Figs. 74, 75, 76, 84); perfect basal cleav- 
age (O); sectile ; transparent to translu- 
cent; lustre vitreous to adamantine^ 
pearly on cleavage ; green of varioua 
shades, sometimes yeUowish-green; streak 
Ught green; H. 2-2*5; G. 3-3*6. 

B,y etc. In matrass gives off water 
and becomes dark and opaque : on 
swells slightly and fuses to a dark mass,, 
which, on cooling, presents a crystalline 
surface ; with soda yields with some 
difficulty a small bead of copper ; with 
borax and micro, yields Cu reactions; 
soluble in HNO3, lorming a green solu« 
tion. 

Comp, Hydrated phosphate of ura- 
nium and copper. Of the following 
analyses of Cornish specimens a. is by 
Phillips ; b. by Berzelius ; c. from Gun- 
nislake, by Werther; d. by Pisani; 



Digitized" by 



Google 



102 TOEBERNITE. 



TOURMALINE. 



e. by Prof Ghuroh (Chemical News, XII., 

183):- 

a. b. c. d. e. 

Pbosphoric 

anhydride.. 1600 15'67 14*34 1400 13-94 

Oxide ot ura- 
nium OO-Oa 61*39 69*03 69*67 6100 

Oxide of cop- 

Wper 9-00 8*44 8*27 8*50 856 

ater 14*50 16-66 16-39 15 00 1410 

SiUca — — 0-49 040 — 

Earthy mat.. — — 0-41 — — 
Arsenic anhy- 
dride — — — — 1-96 

Lime — _ _ _ o-62 



Total.... 99-50 100*45 97-93 97 57 100-24 
With oxide of uranium = 61*2 per cent., 
oxide of copper = 8*4 per cent., phos- 
phoric anhydride 15*1 per cent., and 
water 15*3 per cent, the formula may be 

written Cu, 2Ui, Pa+SHa or CuO, 2Ua08, 
Pa05-f-8HaOor2Ua08, Pa05+CuHaOj+ 
7HaO. 

Loc. Huel Edward. St. Just, formerly, 
with autunite ; Hue! Trenwith ; Provi- 
dence Mines ; Huel Buller, in dark green 
crystals ; South Huel Basset, with autu- 
nite ; South Huel Frances ; Tincroft ; 
Tolcame, with autunite ; Huel Gorland ; 
Huel Unity ; Ting Tang ; Huel Jewell ; 
St. Agnes ; Stenna Gwynn, in small pale 
crystals, with fluellite ; St. Stephens ; 
Huel James Copper and Iron Mine, 
Withiel, in very fime dark green crystals, 
in gozzan : Gunnislake, very fine, form- 
erly, in large thin aggregated plates, 
with smoky grey quartz, at about 90 
fathoms from the surface. Many years 
ago very many specimens were raised 
and sold from this locality. 

Bedford United Mines, near Tavistock, 
formerly, in small crystals. 

It also occurs in Ireland, and in many 
foreign localities. 

Ob8. It may be distinguished from 
chalcophyllite by the form of the crys- 
tals and the absence of arsenic; from 
autunite by its green colour and Cu. 
reactions.- J. Garby states that speci- 
mens of "Chalcolite" were found at 
"Huel Basset and Huel Buller which 
were very phosphorescent when first dis- 
covered, so that after the lights were 
extinguished many of the crystals might 
be discovered in sitH." (Trans. R. G. S. 
C, VIL, p. 86.) 

Angles. 

o M = 90° 00' o s = 140° or 

MM 90 00 Oo 136 45 

a a 90 00 Or 111 46 

Oa 90 00 Ou 109 34 

Ma 136 00 Ov 107 35 

Ot 134 50 



The Cornish forms observed are, ac- 
cocding- to Greg and Lettsom, e, eO» 
evO, evOt, rO, rsO, rsOa, rsOt, 
rvOt, oO, uoO, xoO, MoO, SuO, 
sOa, MrO, MrOa, MrsOt, MusOl, 
MusOa. Most of these were in Mr- 
Greg's collection. 

Touch. A character of some import- 
ance ini the discrimination of some 
minerals. Thus Graphite feels unctttaus, 
while Pyrolusite feels fiarsh. 

Tough. Not easily broken. Ex. Horn- 
blende. The term is used in contradifl- 
tinotion to brittle. 

TOUBICALINE. 

[SchorL] Hexagonal; in longitudinally 
stnated prisms, usually imbedded, or 
lining nests or "vugs;'* often acicular 
and interwoven ; sometimes in distinct 
crystals, the termination at least like 
those shewn in Figs. 212, 215, 216; 
often massive; columnar, fibrous, par- 
allel, or divergent; or compact; very 
brittle ; fracture sub-conchoidal or un- 
even ; semitransparent to opaque ; lustre 
vitreous, often splendant, sometimea 
only glimmering; sometimes white, red, 
blue, pink, or mottled, but more usually 
brown, green, or black ; streak white ; 
H. 7-7*5 (if Zeuxite is a variety the H. 
is as low as4); G. 2*9-3*3; pyro-electric ; 
frictio-electnc. 

Var. 1. Schorl is the dark coloured 
and nearly opaque variety, containing a 
large proportion of iron, which is com- 
mon in many ci the granites of Devon 
and Cornwall. 

2. Zeuxite is, perhaps, a variety. It 
occurred in translucent, four-sided green- 
ish-brown prisms. 

3. Bubellite is a red and semitrans- 
parent variety. 

4. Indicolite is blue and semitrans- 
parent. 

6. Peridot is yellow and semitranspa- 
rent. 

6. Achroite is colourless and trans- 
parent. 

These last four are all foreign. 

B,, etc In matrass no change; on C 
fuses at about 3 to a dark usually mag- 
netic slag ; with fluor and bisulphate of 
potash melts and colours the flame green ; 
with borax and micro, the dark varietiea 
usually give reactions for iron ; insoluble 
in HCl or HNO3 5 *be powder slowly de- 
composed by H2SO4. 

Comp. Anhydrous silico-borate of 
alumina and various bases. Of the ac- 
companying analyses a. and b. were fine 
black specimens from Bovey Tracey, 
analysed by Mitscherlisch, and Gmelin ;. 
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<o. is the analysis of Zeuxite, from Huel 
Unity, by Thomson, for comparison : — 

SiUca 37-00 35^ 33*48 

Boric anhydride... 7*66 411 — 

Alumina 33*09 35*50 31*86 

Peroxide of iron ... 9*33 1 -• 7,0/% — 

Protoxide of iron.. 6*19 j^'^ 2601 

Oxide of manganese — 1*43 — 

Magnesia 258 070 — 

lime 0*50 0*55 2*46 

Soda 1-39 2-09 — 

Potash 0*65 — — 

Phosphoric anhyd. 0*12 — — 

Fluorine 1*49 — — 

Water and loss ... — — 6*28 

Total lOO'W 97*44 99*08 

With silica = 39*3 per cent., alumina 
46*0 per cent., and protoxide of iron 15*7 
per cent, the formula might be written 

Fe2Ais3Si or FeSiO^Al^iOs or Al, 
(Si08)a+(AlsOs+BjOs)+FeO. It would, 
however, thus become necessary to re- 
gard part of the alumina as being re- 
placed bv boric anhydride. A general 
lormula for all the tourmalines is some- 
times given as (3B, B, 63)iSi Dana 
gives a very Ime number of analyses 
of tourmaluies, teem many localities. 

Loc COENWALL — a. Black or very 
dark green Tourmaline (Schorl). — ^Fine 
specimens have occurred on Boscommon 
OMb (Figs. 215, 216), Botallack Mine, 
tiie Crowns, Boscaswell Downs, Bos- 
cawen Cliffs, Cape Cornwall, Pendeen 
Cove, with fine crystals of felspar, 
in schorl rock, and many other loca- 
lities in St. Just; the Land's 
End, brownish and radiating; Wicca 
Cove, near Zennor; Bosemergy and 
Morvah United; near the Logan Bock; 
Ding Dong; St. Michael's Mount ; Hudl 
DarUngton; Great Work, Breage, in 
fine dark brownish-green radiating 
masses; Constantino ; Mabe ; Trevalgan, 
St. Ives Consols, and other places in St. 
Ives ; Providence Mines ; Herland aod 
BeUstian, in Qwinear; Huel Druid, 
Dolcoath, Cook's ELitchen, Cam Brea, 
Ting Tang, West HuelJewell, and many 
other lociJities in Gwennap; Cardaze, 
and other localities near St. Austell; 
Luxulyan, in porphyry, near the Via- 
duct; St. Cleer, m granite; Kit Hill 
United, &c. 

Devon— Very fine black crystals, like 
Fig. 212, occurred many years ago in a 
quarry of red granite at Chudleigh; near 
Bovey Tracey, associated with fine crys- 
tals of white and translucent apatite. 
Good specimens, not distinctiy crystal- 
lised, have occurred near Cha^^ord; 



Birch Tor Mine, North Bov^ ; Bovey 
Heathfield; Hay tor; near Okehampton ; 
Blatchfordj near Com wood; Holme Lee ; 
Buckfastleigh ; Ugborough Beacon ; 
Bowdlev, near Ashburton ; generally on 
the fianks of the granitic mass of Dart- 
moor ; and Lundy Island. 

b. Green Tourmaline occurs on the 
flanks of Cam Marth, «nd in white gra- 
nite at Okehampton. 

c. Achroite (?) occurs at Boscommon 
Cliffs, St. Just, in "small transparent 
colourless crystals, "associated with black 
crystals, like Figs. 215, 216, and with a 
massive variety, with finely laminated 
and radiated structure. 

d. Zeuxite occurred in the year 1814 
at Huel Unity, in small translucent 
gre«]ush-black crystals, much interlaced. 
(See Phil Mag., August, 1855.) 

Hie foreign localities of the various 
forms of tourmaline are exceedingly 
numerous. 

Obs. Tourmaline may be easily dis- 
tinguished from substances which some- 
what resemble it by its specific gravity, 
longitudinal striations, brittleness, pyro- 
electricity, and by the form of the crys- 
tals when distinctly crystallized. 

Angks, 
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Towanite. See Chalcopyrite. 

Translucent. See Diaphaneity. 

Transmitted light. See Beflected 
Light. 

Transparent. See Diaphaneity. 

Tremolite. See Amphibole. 

Truncated. A term which is used in 
the same sense as Modifiedy which see. 

Tungstate of Iron. See Wolfram. 

Tungstate of lime. See Scheelite. 

Tungsten. See Scheelite and Wol- 
fram. 

Tungstic Acid. \ 

Tungstic Anhydride. V See Wolframite 

Tungstic Ochre. J 

U. 



Umber. See Limonite. 

Undeavable Fluor. See Fluor (Chlo- 
ro^ane). 

Undeavable Manganese Ore. See 
Psilomelane. 

Undeavable Uranium Ore. See Pitch- 
blende. 
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UnctuonB. Sucli mineralB as feel slip- 
pery when handled are said to be " one- 
tuouB." Ex. Graphite, Litbomarge, 
Steatite. 

Uneven. See Fraetnre. 

Uranite. See Torbemite and Auta- 
nite. 

nranimn. ) 

Uranium Oohre. > See Pitchblende. 

Uranium Ore. J 

Uran Mica. See Autonite and Tor- 
bemite. 



VALENTINITS. 

[Oxide of Antimony, in pari] Bhom- 
bic ; in prisms, with some faces curved 
or rough; longitudinal cleavages, very 
perfect; sectile; fracture not observ- 
able ; semitransparent to translucent ; 
lustre adamantine or pearly ; white, to 
grey, yellow, brown, or red; streak 
white; H. 2-5-3-0; G. 6-6-6-6. 

B., etc. In matrass sublimes com- 
pletely ; on melts at 1, and deposits a 
orystflJline white incrustation on the 
support ; if mixed with soda and cyanide 
of potassium ia readily reduced to a grey 
brittle bead, tinging the flame green ; 
with borax forms a glass, which is yellow 
while hot, nearly colourless on cooling, 
like senarmontite ; soluble in Aqua Be- 
gia, and re-precipitated on addition of 
water, if the solution be concentrated. 

Comp, Anhydrous oxide of antimony 

like senarmontite. Sb, or SbsOs, which 
is, therefore, dimorphous. 

Loc It is said to have occurred in 
white, fibrous, and radiated masses, with 
other antimony ores, at Lee, near Cal- 
lington. It occurs also at several locali- 
ties in Bohemia, Germany, France, &;c. 

Obs. It is to be distmguished from 
senarmontite hj its. crystalline form. 

Variegated Cfopper Ore. See Erubes- 
oite. 

Yariegated Vitreous Copper is a mix- 
ture of Ohalcocite and Ohalcopyrite, 
found in some copper mines. It has the 
colours of tempered steeL 

Vesicular. See Cellular. 

Vitreous. See Lustre. 

Vitreous Copper Ore. See Chalcocite. 

Vitreous Silver Ore. See Argentite. 

ririANITS. 

[Phosphate of Irdh. Blue Iron Earth.] 
Oblique; in prisms more or less modi- 
fied (Figs. 168, 169, &c}; with perfect 
olino-difl^nal cleavage (b) often adcular, 



aggregated^ or divergent : also globular, 
renif orm, nbrous, or eartny ; sometimes 
investing other ores of iron ; sectile, thin 
plates flexible ; transparent to opaa ue ; 
lustre pearly, vitreous, or sub-metallic ; 
pale green to deep blue ; crystalline or 
foliated specimens diobroic, often red- 
dish or yellowish in some directions, and 
sometimes much like some micas; earthv 
varieties a venr pure blue colour ; streak 
bluish white. darkeDs on exposure, colour 
of powder liver-brown wnen dry; HL 
1-5-2 ; G. 2-6-2 7. 

For. a. Crystallised Vivianite, often 
green, sometunes emerald-green and 
transparent. 

b. Blue Iron Earth. Soft, earthy, and 
without lustre ; colour a very beautiful 
pale blue. It is sometimes nearly white 
when first obtained. 

B., etc. In matrass gives off much 
water; on C melts at 1 to a grey shining 
magnetic bead, colourinff the flame bluish- 
green ; with borax and micro, gives Fe 
reactions ; soluble in HOI and BNO9. 

Comp. The following analysis of » 
specimen from St. Agnes is by Stro- 
meyer: — 

Phosphoric anhydride 31-18 

Oxide of iron 41-23 

Water 27*48 

Total 99^ 

Loc BotaUack and Huel Edward. 
St. Just, formerly, and again at Hue! 
Edward, recently, in fine foliated masses 
of greenish, reddish, yellowish, and 
brownish colours, also in acicular crys- 
tals, and as Blue Iron Earth; Park- 
noweth, formerly^compact and earthy: 
Huel Gorland; Huel Jane and Huel 
Falmouth, in fine flat crystals on pyrites 
and pentlandite ; Hue! Kind, formerly, 
in the finest crsrstals ever found, some 
two inches long and three-quarters of an 
inch across, on psmhotite with chaly- 
bite ; Huel Betsy and Huel Friendship, 
near Tavistock. Found also in eluvium 
near Bristol, and in mud in the Isle 
of Dogs, London, as well as in several 
other ^tiah and many foreign looUi- 
ties. 

Ohi. The Cornish crystals are noi 
often distinctly terminated. 

AngleB. 

OM = Ur 4(y vb = 120« 25' 

Oa 125 47 yy* 154 14 

Ov 149 35 ya 167 07 

MM' 111 12 br 109 34 

Ma 145 36 be 105 19 

Mb 124 24 na 144 90 
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w. 

Wad. A Cumberland name for gra> 
phiie. 

WAD. 

[Earthy Manganese. Bog Manganese.] 
Amorphous ; often renif orm, botiyoidal, 
arborescent, pulverulent, or investing; 
occasionally so full of cavities as to ap- 
pear frothy ; sometimes with a curved 
lameUar structure ; seotile or brittle ; 
fracture earthy; opaque; lustre sub- 
metallic, glimmering, or duU; dark 
brown or nearly black ; streak dark 
brown ; scratch shining; soUs the fingers : 
H.0to3-0; G. 2-37. 

B,, etc. In matrass yields much water ; 
on infusible ; with borax or micro. 

S'ves reactions for Mn ; soluble in warm 
;01, giving off Chlorine. 
Comp, Impure hydrated manganic 
oxide, with often a proportion of oxide 
of cobalt, in which case it may be re- 
garded as passing into asbolane. Some- 
times a quantity of black oxide of copper 
is present. The following analysis of a 
specimen from Upton Pyne is by 
Turner : — 

Manganic sesquioxide 79 12 

Oxygen 8*82 

Water 1066 

Boric oxide 1'40 

Total 10000 

Loe. Huel Bucketts; Pednandrea; 
South Tolgus; Gerrans; lifton, near 
Launceston, in botryoidal masses ; Upton 
Pyne, in dark brown masses of very low 
■pecific gravity. It occurs also in Der- 
byshire and Scotland; and in Germany, 
fSrance, and other foreign localities. 
Warringtonite. See Broohantite. 

WAVELLITB, 

[Hydrar^lite.] Bhombio; usually in 
hemi-spherical or globular masses, with 
radiated structure ; brittle ; fracture un- 
even or sub-conchoidal ; translucent; 
lustre pearly, silky, or vitreous; yellow- 
ish, greyish, greenish, bluish ; sometimes 
a brown or black tarnish; streak white ; 
H. 3-6-4 ; G. 2-3-2-4. 

B,^ etc. In matrass yields water and 
turns white ; on C fuses with intumes- 
cence to a white opaque mass, tinging 
the flame bluish-green; with Co turns 
blue ; soluble in HCl, HNO3 and KHO ; 
with micro, yields traces of fluorine. 

Comp, Hydrated phosphate of alu- 
mina, as appears from the following 
uudyses of ^cimens from Barnstaple. 
•» ftnd b. by Fuohs, 0. by Berzelius :-— 



^, , a. b. c. 

Phosphoric anhyd... 36 12 34*84 33-40 

Alumina 37-20 3716 36 36 

Fluorine — 2-O6 

Peroxides of iron & 

manganese — — i-26 

^*°« — — 0-60 

Water 28-00 28*00 26-80 

Total 100-32 100-00 99^ 

With phosphoric anhydride = 36*1 per 
cent., alumina = 33*2 per cent., and 
water = 267 per cent, the formula may 

be written 3Al22P2+12Ha or 3A1.0«2P. 
05+12H20orP40(Al20«)3l20H7* " * 
The following analyses, d. from Barn- 
staple, by Klaproth ; e., ditto, by Davy; 
f., Cornwall, by Gregor, are given in 
Jameson's Mineralogy, I., p. 334, 1816:— 

d' e. f. 
(Phosphate) alumina 71*60 70*0 5870 
Oxide of iron 060 — 0*19 

J-.V?® — 1-4 0*37 

Smca — g.i2 

Water 28*00 26*2 30*76 

1^8 — 2*4 3*87 

Total 10000 100.0 100*00 

Loc. It is said to have been found at 
Beam Mine ; at Stenna G wynn, on decom- 
posing granite, in greyish-green radiated 
masses, about as large as peas ; and at 
Kit Hill, on elvan. The best known lo- 
cality is Filleigh, near South Molton. 
near Barnstaple, on clay-slate. 

Obt, *' It was first discovered about the 
year 1786, by Mr. L Hill, of Tavistock, 
and, being mistaken for a pure hpdrcUe 
of alumina, it was called HydrargiUite 
unta Dr. Wavell, of Barnstaple, about 
thirty years afterwards, shewed that 
phosphoric acid was present in laige 
quantities, and the substance, which 
thus constituted a new species, was 
named Wavellite. The usual form of 
this mineral is that of a hemisphere, 
varying in size from ©ne-twentieth of an 
inch to one inch in diameter. When 
broken, the internal structure is found 
to be composed of acicular crystals, 
finely radiated. Wavellite is also found 
frequently filling small crevices in the 
slato rock, and not having had sufficient 
space to crystallize in its primary form 
it has accommodated itself to the breadth 
of the fissure, spreadina' out and covering 
the surfaces of the rock with a profusion 
of radiated circles, which are sometimes 
two inches in diametor, and vary in 
thickness from one-eighth to a film not 
more than l-200th of an inch " (Trans. 
Dev. Assoc, vol. II., pt. II., «. 341 
1868), Wavellito hai &o ooiuS^ 

o 
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WOLFEAM. 



Northumberland, Scotlandi Ireland, and 
many foreign localities. 

Wheel Ore. See Bonmonite. 

White Antimony Ore. See Senarmon- 
tite and Yalentinite. 

White Arsenic. See Arsenolite. 

White Cobalt See Oobaltite and 
Smaltite. 

White Lead Ore. ) « ^ r«^„,„„u- 

White Lead Sp^r. f ®®^ Cerussite. 

Wiiite Mundic. See Leucopyrite, Har- 
easite, and BiispickeL 

White Iron P^tes, White Sulphuret 
of Iron. See Marcasite. 

White Vitriol See Goslarite. 

Wild Lead. An old term for Blende. 

WITTICHBWITE, 

Bhombic, in small, nearly square 
prisms; more usually in imperfect ag- 
gregations of acicular crystals with one 
perfect vertical cleavage; or massive, 
with coarse columnar cleavage ; also dis- 
seminated ; brittle ; opaque ; lustre me- 
tallic ; tin- white to steel-grey ; readily 
tarnished by exposure to light or air 
streak black ; H. 3*5 ; G. 4-3-5. 

B,j etc In matrass yields a light sub- 
limate ; in open tube gives a white sub- 
limate and a strong sulphureous odour ; 
on C fuses at 1, giving off brilliant sparks 
and coating the support dark brownish- 
yellow; with soda yields a globule of 
copper; soluble in HCl or HNO3; the 
solution yields a white precipitate when 
largely diluted with water. 

Comp. Anhydrous sulphide of bis- 
muth and copper. A specimen from 
Baden yieldea to Klaproth 47*24 per 
cent, of bismuth, 34*66 per cent, of cop- 
per, and 12 "58 per cent, of sulphur. 

Loc The "Cupreous Bismuth," 
formerly reported from Botallack, Le- 
vant, and Huel Buller may, possibly, 
have been this species. That from Huel 
Buller occurred "in perfect hexagonal 
prisms, tin-white and lustrous when first 
raised, but soon becomes dull and tar- 
nished." (Garby, Trans. R. G. S. C.) 

WOLFEAM. 

[Tungstate of Iron.] Rhombic ; some- 
times in crystals, like Figs. 118, 119, 
with perfect and easily obtained cleav- 
age parallel to M ; less perfect par- 
allel to b u ; crystals are usually im- 
bedded, and often striated, curved, or 
macled ; sometimes in acicular crystals; 
often massive ; brittle, fracture uneven ; 
opaque ; lustre metallic or sub-metallic, 
brilliant on freshly exposed surfaces; 
dark greyish or brownish-black, not un- 
freqnently with an iridescent tarnish; 



streak dark reddish-brown; H. 5-5*6; 
G. 7-7*6 ; some specimens feebly magne- 
tic 

B., etc. In matrass decrepitates 
strongly and breaks up into thin flakes, 
but is otherwise unchanged ; on C fuses 
at 4 to a black magnetic mass, sometimes 
crystalline on the surface ; fused with 
soda forms a green mass ; with borax 
and micro, gives Fe and Mn reactions ; 
slowly decomposed by warm HCl, more 
readily with Aqua Begia, with deposition 
of yellow tungstic anhydride. 

Ctnp. Anhydrous tungstate of iron, 
with some manganese, as appears from 
the following analysis of a specimen from 
Godolphin Bal by Kerndt, the specific 
gravity of which was 7*21 : — 

Tungstio anhydride 75*92 

Oxide of iron ... 19*35 

Oxide of manganese 4*73 

Total 100 00 

With tungstic anhydride = 77*10 per 
cent., oxide of iron = 18*27 per cent., 
and oxide of manganese =4*63 per cent. 

the formula might be written 4Fe, 

Mn5W or (4-5 Fe 1-5 Mn)W04. 

Loc, St. MichaeVs Mount, with cas- 
siterite, fluor, topaz, &c.; Godolphin 
Bal, Breage ; Huel Prospidnick, Sithney ; 
Herland; Dolooath; Cook's Kitchen; 
Tinorof t ; Cam Brea ; East Pool, in aci- 
cular crystals, and in large macles, with 
striated or curved surfaces, imbedded in 
quartz or ohlorophane ; Pednandrea, im-. 
bedded in chlorite, both massive and 
crystalUne ; Huel Fanny, in prisms 
(Figs. 246, 246); Huel Harmony ; Pol- 
dice, massive and acicular, in quartz and 
chlorite; Cligga; Stenna Gwynn, crys- 
tallized ; Beam Mine ; Goonbarrow ; 
Gunnislake; Drake Walls, fibro-lamel- 
lar and massive ; Kit Hill ; &c. Wol- 
fram has also been found at Huel Friend- 
ship and several other mines near Tavis- 
tock. 

OhB. Tbe Cornish specimens, althou^ 
often very fine and pure, are seldom dis- 
tinctly crystallized, they are frequently 
imbedded in quartz, in large cleav- 
able masses or imperfect tabular crystals. 
Wolfram may be distinguished from Cas- 
siterite by its perfect cleavage, inferior 
hardness, and dark streak; from Blende 
and Schorl by the colour of its streak, 
and by its sp. gr. 
Anqlea, 

M M = 101" 05' b a = 90* Oa 
Mt 110 46 bt 117 20 
Mb 140 32 an 99 12 
The plane M is striated vcfUoaUy. 
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WOLFRAMITE. 

[Wolframine. "Wolfram Ochre.] Cubic? 
in earthy or pulverulent masses, invest- 
ing wolfram; opaque; dull; yellow, 
greenish, or brownish ; H. 0-1. 

B, , etc In matrass gives off water and 
turns black ; on G infusible ; with borax 
forms a coUmrleta bead, unlike the other 
minerals with which it may be confound- 
ed (Yellow Ochre, Zippseite, &c.): inso- 
luble in HOI; soluble in caustic alkalies. 

Comp, Hydrated (?) oxide of Tungs- 
ten, or, more probably, tungstic anhy- 
dride which has absorbed some moisture 
from the air. 

Loc East Pool, Poldice, DrakewaUs, 
And Huel Friendship, investing wol- 
fram. Found also in Oumberland, France, 
And the United States. 

Wood Arseniate of Copper. 3ee 011- 
venite. 

Wood Iron Ore. See Limonite. 

Wood Tin. See Cassiterite. 
• Woodwardite, An impure Langite, or 
mixture of Langite and Allophane. It 
occurs in minute concretions of a tur- 
^uoise-blue or greenish-blue colour, and 
is translucent or almost transparent ; 
«p. gr. 2*38. It is soluble, almost com- 
pletely, in dilute HCl or HNOa. Of th« 
following analyses the first, a., is by 
Professor Church; b., c. are by War- 
rington; d. is a very similar mineral, 
Analysed by Pisani. In a., b., c. there 
were traces of silica, lime, magnesia, and 
phosphoric anhydride :— 

Sulphuric anhy. 13*95 13'-04 12-64 llV 

Ox&eof copper 48-34 48*67 46 80 46*8 

Alumina 17*97 18*64 17*93 13*4 

Silica — — — 1*2 

Water 18*48 19*66 2273 26*9 



Total 98*74 10000 100*00 lOOO 

Another mineral, much resembling 
Woodwardite, yielded to Pisani : — 

Sulphuric anhydride 47 

Oxide of copper 17'4 

Alumina 33*8 

Silica 67 * 

Water 387 

Total 101-3 

M. F. Pisani therefore regards both 
Woodwardite and this new mineral as 
mixtures, in very different proportions, 
of Langite and Allophane. 

A specimen of a similar Cornish 
mineral, examined recently by Professor 
Haskelyne and Dr. Flight, haid the com- 



position given below. " It occurs in very 
thin crusts, of various shades of yellow 
and green, the surface exhibiting a wavy 
appearance. Though the outer surface 
is occasionally somewhat compact, the 
mass is loose, and some of the layers pul- 
verulent, a. shews the composition of 
the inner layer, and b. that of the outer 
crust";— 



Ox. of copper. 
Alumina .... 

lime 

Magnesia .... 

Soda 

Sulph. anhyd. 

SiUca 

Carb. anhyd... 
Water: Lost at 

ord. temp. . . 
lOOo.... 

120o-2«0«. .. 

over 260* .. 



a. 

24-661 
28-06S 
0-086 
0-749 

6-775 
6-689 



b. 
10-25S 
27 '260 
1-408 
6183 
0-640 
2-483 
7-688 
0-628 



18*988 
28*864 



88*528- 



6167 



48-969 



Total .... 100-451 100-199 

For further information see Church, 
Chem. News, XIIL, 86, 113, 1866, and 
Joum. Chem. Soc., II., iv., 130; Pisani, 
Phil. M^., AprU, J868, p. 320 ; Maske- 
lyne and Flight, Joum. Chem. Soc, 
Jan., 1871, p. L See also Langite. 

T. 



Yellow Copper Ore. See Chaloopyritei 

Yellow Ochre. See Limonite. 

Yellow Oxide of Tungsten. See Wol- 
framite. 

Yellow Oxide of Uranium. See Zip- 
paeite. 

Z. 

Zeuxite. See Tourmaline. 

Zinc Spar. See Calamine. 
Zinc YitrioL See Goslarite. 

ZIPPJEITE. 

[Uranochre, &c.] Amorphous : earthy 
or pulverulent ; opaque ; dull ; lemon, 
or sulphur-yellow, or sometimes brown- 
ish-red ; H. 0-1. 

B.y etc In matrass yields water and 
darkens in colour ; on C turns green but 
does not fuse; with borax and micro, 
yields uraninia reactions; soluble in 
HNOs, forming a yellow solution. 

Comp, Oxide of uranium, probably 
hydrated. 

Loc Huel Edward, St Just; St. 
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ZIPP-ffillTE. 



ZIPP^ITE. 



Ifiohaera Mount, coating mioa on quart- 
zofe rook. ''A specimen given to Mr. 
Oreg by Mr. Nnttailappears to be slightly 
orystaUised in plates, as if the result of 
the decomposition of uranite*" (Gree 
and Lettsom, p. 382). Formerly in sn^aU 
green earthy globoleB, on pitchblende, 



at Huel Buller ; Garharrack ; more re- 
cently at Pednandrea and Gl^ah Mine ; 
and at Groonbarrow (?); Withiel Iron 
Mine, BestormeL Formerly in consider- 
able abundance at a tin mine in Gallinji;- 
ton. Zippffiite has also been found m 
■everal foreign localities. 



THE EKD. 
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ADDENDA. 



Akthraoite. — ^The Aaihor has found 
thin layen in the joints of the rocks at 
Pednandrea Mine, andatBoscrow United 
Mines, Ponsanooth. 

AxiNiTE. — Additional localities to 
those on p. 12, Pt. II :— Old Treburgett, 
St. Teath ; and Ivy Tor, Copper Hill 
Mine, Huel Forest, Fursdon Manor 
Mine, Meldon Quarry — all in Devon. 
See Trans. Dev. Assoc., voL IL,Pt. IL, 
p. 344, 1868. 

EiiiBOLiTE. — (Nepheline) Hexagonal ; 
Brittle ; fracture concboidal or iineven ; 
transparent to semi-translucent; lustre 
vitreous to resinous; colourless, grey, 
red, brown, or bluish green ; streak 
white, H. 5-6— 6-0, G. 2-68— 2*64. 

B.f etc Infusible or fusible with diffi- 
culty ; with Co. turns blue ; translucent 
^linters become opaque if treated with 
HNO3, Powder decomposed by HCl. 

Comp, Anhydrous Silicate of Soda, 
Potash, and Lime. 

Loc, The Wolf Rock, nine miles S.E. 
of the Land's End— with glassy Felspar 
and green Hornblende in yellowish grey 
masses of imperfect Crystals. "The 
greater part of the mass of the rock is 
seen to consist of 'Nepheline,' the 

Crystals vjurying in size from the — 

1" .150 

to — across." S. Allport, F.G.S., in 

310 
GeoL Mag., June, 1871. 

Epidote.— A specimen from Old Tre- 
bui^ett Mine, St. Teath, associated with 
Axmite, is in the Museum of the Boyal 
Institution of Cornwall. 

PiTTiciTE. — The following is an an- 
alysis of a specimen from Bedruth (Dol- 
coath?) by Professor A. H. Church, 
M.A.: — 

" Carefully selected homogeneous por- 
tions of a fine specimen of this mineral 
from Cornwall were submitted to analy- 
sis, after having remained a year or more 
in my cabinet. They evidently still 



contained a considerable amount of 
hygroscopic water. 

Water lost at lOO'^C. 876 

„ lost at 176' 7-63 

„ retained at 176' 8*63 

Ferric oxide 3254 

Arsenic pentoxide 33*99 

Phosphorus pentoxide 1*27 

Sulphur trioxide 7*28 

100*00 
Begarding the water lost at 100* as 
non-essentiad or accidental, we may re- 
calculate the above numbers as foUews : — 

Water 17*71\ 

Ferric oxide 35*67^ 

Arsenic pentoxide 37*25 

Phosphorus pentoxide 1 '39 

Sulphur trioxide 7*98 

10000 
I fear that these numbers throw no 
fresh light upon the constitution of this 
very variable mineral, and that no satis- 
factory formula can be deduced from 
them. One peculiarity of the Cornish 
specimens consists in the high proportion 
of arsenic pentoxide which they contain, 
a proportion which is greater than that 
in thu mineral as derived from any other 
recorded locality. But, on the other 
hand, the Cornish Pitticite shows » 
smaller quantity of ferric oxide than 
other ansdysed specimens. It does not 
appear that phosphorus pentoxide has 
been previously detected in this mineral. 
I ought to add that the Cornish mineral 
was straw to ochre-^ellow in colour, 
subreniform and massive in form, and in 
great part opaque. The softest, palest, 
and most homogeneous portions were 
selected in preparing the sample for 
analysis. It is not improbable that the 
darker and less opaque portions would 
have shown a higher percentage of iron. 
Orthoolask.— The following analysis, 
by Professor Church (who has favoured 
the author by communicating it), is of 
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ftn OrthoclaBe from a quarry near Roche, 
where it ocours as a rock, in large sub- 
opaque white masses, with thin veins of 
white Quartz and white Mica. Its 
specific gravity is 2*56. 

SiUca 6370 

Alumina 1976 

Ferric oxide 'Tl 

Lime trace. 

Potash 13-61 

Soda 2-26 



100-04 
SiLVEB. — ^The following is an analysis 
of a specimen from Huel Ludcott, by 
Professor Church« Sp. gr. 10*26. 



Silver 97*86 

Chloride of Silver 71 

Grold and Antimony *21 

Iron '16 

Metals precipitable by HgS '10 

Loss -97 

100-00 
PsEUDOMOBFHS.— A fine specimen of 
Calcedony in cubes — ^probably Pseudo- 
morphous after Fluor — ^is in the Museum 
of the Royal Institution of GomwalL 
It is believed to be from Beeralston. 

Hematitb occurs in irregular nodules 
in brownish red clay near Totnes, 
Devon. 
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PLATE I. 



CUBICAL SYSTEM. 

Fig. 

1. Octahedron. Cuprite, Fluor. 

2. Cube. Pyrites, Cuprite, Fluor. 

3. Bhombio-Dodecahedbon. Oamet, Cuprite. 

4. Tbiakis-Octahbdbon. Pyrites, Galena. 

5. Deltahedbon. Garnet, Argentite, Analeite. 

6. Hexakis-Octahedbon. Fluor. 

7. Tetbakis-Hexahedbon (Foub-Faoed Cube.) Flaor, Cuprite. 

8. Kerate, Argentite, Cobaltite, Fluor, Gktlena. 

9. Kerate, Argentite, Fluor, Galena. 

10. Fluor, Blende, Galena, Silver. 

11. GkJena, Cuprite, Silver. 
12.< Galena, Cuprite. 

13. Galena, Cuprite. 

14. Galena, Cuprite. 
16. Argentite, Cuprite. 

16. Fluor, Cuprite, Pyrites. 

17. Fluor. 

18. Fluor, Smaltite. 

19. Argentite, Analeite. 

20. Argentite. 

21. Fluor. 

22. Fluor. 

23. Fluor. 

24. Fluor, Cuprite. 

25. Garnet. 

26. Garnet. 

27. Fluor. 

28. Fluor. 
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PLATE II. 

CUBICJLL SYSTEM (Cont.) 

««. 

29. Galena, Fluor. 

90. Fluor. 

31. Fluor, Gftmei. 

32. Pyritei, Fluor. 

33. Tetrahedron. Fahlera. 

34. Deltoid-Dodecahedron. Fahlera. 

35. Trioonal-Dodbcahbdron. Blende, Falilera. 

36. Diamond. 

37. Blende, Tennantiie. 

38. Fahlerz. 

39. Blende, Fahlerx. 

40. Fahlere. 

41. Fahlerz. 

42. Blende, Fahlers. Tennantiie. 

43. Pbntagonal-Dodboahbdron. Pyrites, Cobaltite. 

44. Pyritee, Cobaltite. 

45. Pyrites, Cobaltite (very rarely.) 

46. Pyrites, Cobaltite. 

47. Pyrites. 

48. Pyrites, Cobaltite. 

49. Pharmacosiderite. 

50. Pyrites, Pharmacosiderite. 
6L Pharmacosiderite. 

52. Pyrites, Blende. 

53. Fluor. 
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PLATE III. 

CUBICAL SYSTEM (OonL) 

Wg. 

^ I niustratioDa of Maolei. (Sm pag« 66) 

55. Fluor. (Maoled Octahedrons. ) 

56. Macled Octahedrons, Magnetite. 

57. Macled Cube-Octahedrons. 

58. Pyrites, Erubescite (Maole.) 

59. Copper. 

60. Copper. 

PYRAMIDAL SYSTEM. 

Fig. 

6L Cassiterite. 

62. Cassiterite. 

63. Cassiterite. 

64. Cassiterite. 

65. Cassiterite. 

66. Cassiterite. 

67. Cassiterite. 

68. Cassiterite (Macled.) 

69. Cassiterite (Macled.) 

70. Cassiterite (Macled.) 

71. Cassiterite (Macled.) 

72. Anatase. 

73. Anatase. 

74. Torbemite. 

75. Torbemite. 

76. Torbemite. 

77. Cassiterite (Macled.) 

78. Cromfordite. 
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PLATE IV. 

PYRAMIDAL SYSTEM (Ooni.) 



Fig. 

79. Chaloopyrite. 

80. Chalcopyrite. 

81. Chaloopyrite. 

82. Ohaloopyrite. 

83. Chaloopyrite. 

84. Tori>ermte, Chaloopyrite (Macled.) 

85. Chalcopyrite (Macled.) 

86. Scheelite. 

87. ScheeUte. 

88. Scheelite. 



RHOMBIC SYSTEM. 



Kg. 

89. Fluellite. 

90. MiipickeL 

91. MispickeL 

92. MispiokeL 

93. Mispiokel. 

94. Andalusite. 

95. Andalusite. 

96. Prehnite. 

97. Antimonite. 

98. Bismuthinite. 

99. Bismuthinite. 
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PLATE V. 



BHOMBIO SYSTEM (Coni.) 



Kg. 

100. Ckaloocite. 

101. Ghaloocite. 

102. Chalcooite. 

103. Chalcooite (Maoled.) 

104. Chalcooite (Maoled.) 

105. Chalcooite. 

106. Chaloodte (Maoled.) 

107. Chalcooite (Macled.) 

108. Stilbite. 

109. StUbite. 

110. Manganite. 
HI. Finite. 

112. NatroUte. 

113. NatroUte. 

114. WaveUite. 

115. Leucopyiite, Staurolite. 

116. StanroUte (Maoled.) 

117. StauroHte (Maoled.) 

118. Wolfram. 

119. Wolfram. 

120. Boumonite. 

121. Bournonite (Maoled.) 

122. Boumonite, Antimonite. 

123. Boumonite. 
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PLATE VI. 



BHOMBIG SYSTEM (C(nU.) 



124. Goethite. 

125. Goeihitt. 

126. Gk>ethit«. 

127. Aoglentt. 

128. Angleiite. 

129. ADgledte. 

190. Angleaite, Barytes, Oelestite. 
13L Anglesite, Barytes, Oelestite. 

132. Angleaite, Barytes, Oelestite. 

133. Anglesite, Barytei. 

134. Anglente, Barytes. 

135. Anglesite, BaiytM. 

136. Olivenite, Barytei, Pyroluiite. 

137. Olivenite, Barytei, Pyroliudte. 

138. Oliyenite. 

139. libethenite. 

140. Oenuiite. 

141. Oeruiiite. 

142. Oenuiite (Maoled.) 

143. Ohildrenite. 

144. Ohildrenite. 

145. Ohildrenite. 

146. Ohildrenite. 

147. Brooldte. 
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PLATE VII. 

RHOMBIC SYSTEM (Cont) 



148. Topai. 

149. Topaz. 
160. Marcasite. 

151. Marcasite. 

152. Marcasite (Maoled.) 

153. Ghondrodite. 



OBLIQIfB SYSTEM. 



Fig. 

154. Ohessylite. 

156. Malachite. 

156. Malachite. 

157. Malachite. 

158. Gypsum. 

159. Epidote. 

160. Pyroxene. 

16L Pyroxene (Maoled.) 

162. dinoclase? 

163. Clinoolase. 

164. Oliooclase. 

165. Olinoclase, Lirooonite. 

166. Clinoolase. 

167. Lunnite. 

168. Valentinite, Vivianite. 

169. Valentinite, Vivianite. 

170. Erythrite. 

171. Erythrite. 

172. Orthoolase. 

173. Orthoolase. 



ANORT HIO SYSTEM. 



174. Albite. 

175. Albite. 



176. Orthoclaie. 



OBLIQUE SYSTEM. 
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PLATE VIII. 

OBLIQUE SYSTEM (Cont.) 



Fig. 

177. OrthooUie. 

178. OrthooUie. 

179. OrthooUie. 

180. OrthooUie. 

181. Amphibole. 



ANOBTHIO SYSTEM. 

Fig. 

182. Albito. 

183. Cyanoiite. 

184. Axinite. 

185. Aximte. 

186. Azmite. 

187. Azmite. 

HEXAGONAL SYSTEM. 

Fig. 

188. Beryl, Oaloite, Mimetite, Pyromorphite. 

189. Apatite. 

190. Apatite, Mimetite, Pyromorphite. 

191. Apatite. 

192. Pyromorphite. 

193. Beryl 

194. BeryL 

195. Oalcite, Ohalybite. 

196. Apatite. 

197. Quartz, Oaloite, Dolomite. 

198. Oaloite. 

199. Ohalybite. 

200. Oaloite, Ilmexute. 

201. Oaloite, Ohaloophyllite. 

202. Ohalybite. 
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PLATE IX. 

HEXAGONAL SYSTEM (C<mt.) 



Jig. 

203. Bismuth. 

204. Quartz. 

205. Quartz. 

206. Quartz. 

207. Quartz. 

208. Quartz. 

209. Quartz. 

210. Quartz. 

211. Quartz. 

212. Tourmaline. 

213. Pyrargyrite. 

214. Pyrargjrrite. 

215. TourmaUne. 

216. Tourmaline. 

217. Calcite, Chalybite. 

218. Oalcite. 

219. Oronstedtite. 

220. Chalybite. 

221. Antimony, Arsenic. 

222. Oalcite. 

223. Oalcite. 

224. Ohalybitc. 

225. Ohalybite. 

226. Oalcite, Hematite. 

227. Oalcite. 
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PLATE X. 

HEXAGONAL SYSTEM (CotU,) 



Fig. 

228. Oonnelliie. 

229. ConneUite. 

230. Hematite, Ilmemte. 

231. Chalybite, Dolomite, Oaleite. 

232. Hematite. 

233. Hematite. 



234. Anatase (Pyramidal.) 

235. Ba\3imgtomte( Oblique,) 

236. Oronstedtite (Hexagonal.) 

237. Oronstedtite (Hexagonal.) 

238. Oronstedtite (Hexagonal.) 

239. ^vuicoyite( Oblique f) 

240. VLuBCoyite( Oblique f) 

241. VLuMcoviie( Oblique f) 

242. Pyrolnsite (Bhombic) 

243. Quartz (Hexagonal.) 

244. Scorodite ('^omMc^ 

245. WoUTtjai(Ehombic) 

246. Wolfram (lUumbie.) 
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MR. BRISTOWa^ DICTIONARY OF MWERAL8. 



In crown 8vo. with 486 Figures on Wood, 
price 6«. cloth, 

A GLOSSARY OF MINERALOGY. 

By HENRY WILLIAM BRISTOW, F.G.S. 

Of the Geological Survey of Great Britain, 



This work embraces the physical 
characters and chemical composition 
of all the known metalliferous and 
earthy minerals, with a concise and 
popular account of th^r history and ^• 
plication. An a^>liabetical form has been 
adopted, partly owing, to the want of 
agreement between vsurions Authors with 
regard to the classification of mineralB, 
and the practical inconvenience of a 
pnrely chemical arrangement, and on some 
other grounds, amongst the rest simplicity 
and facility of reference. The Author has 
purposely avoided the production of a 
systematic treatise, but has endeavoured 
to provide a handy book for general use, 
available by any traveller or other person 
unacquainted with the sciences of Minera- 
logy or Geology, who may desire to ascer- 
tarn something of the properties, uses, and 
characters of the minerals with which he 
may meet. With this view, a plain and 
intelligible account of the external and 
physical characters of the various minerals 
is given (generally under the English 
name of each), and illusta'ated by 486 
woodcuts re(>resenting their most common 
crystalline forms. These figures of crys- 
tals have all been carefully drawn on 
wood, expressly for the work, by Mr. 
J. B. Jordan, and cut by Mr. S. J. Mackie. 
The formulae denoting the cnemical com- 
position of the minerals (on the supposi- 
tion of their being free from extraneous 
matter) are foUowed by analyses showing 
their composition as they ordinarily occur 
in nature. The action of blowpipe and of 
acids upon each mineral is fully described. 
Particular attention has been bestowed on 
the lists of localities both abroad and in 
the United Kingdom, and the latest dis- 
coveries are mentioned in their proper 



places. All these materials have 
been carefully brought up to the 
present time. The derivation s of the 
names of the various minerals are 
also given ; and an account is added of 
their history and application ^ and of their 
uses in the arts and manufactures. 

The introduction of a copious list of 
French and German synonyms will, it is 
believed, prove of great assistance to the 
English student in reading the works of 
foreign authors, and will also render the 
book a useful travelling companion to 
persons visiting museums, whether at 
home or abroad, or studying mineral 
collections in private cabinets, according 
to whatever system these may happen to 
be arranged. In the Introduction the 
terms made use of by mineralogists are 
fully explained, as well as those employed 
by lapidaries and jewellers. The modes 
of distinguishing minerals are pointed out, 
and the use of the blowpipe and of acids 
in effecting that object is described in 
detail. In order to enable persons to 
make a systematic arrangement of their 
own collections, a simple and easy mode 
of classiflcation is given in the Introduc- 
tion, accompanied by a copious list of 
minerals arranged in their proper order in 
conformity with it. 

In hope of facilitating the studies of 
those who may be desirous of examining 
the minerals in our national collections 
with the book in their hand, and of com- 
paring the printed descriptions with the 
specimens themselves, references are given 
(when practicable) to the Cases in which 
each mineral may be found, both in the 
British Museum and in the Museum of 
Practice Cteology. 
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OPINIONS OF THte PRESS. 



* This is really a handy book. 
A concise account of all known 
minerals is given in alphabetical 
order, and references are added to 
the cases in Tirhich specimens may 
be found in the British Museum and 
the Museum of Practical Geology. 
There is also a useful introduction 
on the characters, properties, and- 
chemical composition of minerals.' 

Mbdicax Times arid Gazette. 

* We can recommend Mr. 
Bristow's Glossary of Minera- 
logy to all geologists, as well as to 
mining students, and the cadets of 
Sandhurst and Woolwich. It is a 
real handy book ; the arrangement, 
being alphabetical, is suited to every- 
one's capacity As a work of 

general utility, this book is the best 
of its class, and the only one we 
should ever think of opening by 
way of amusement. We refer to 
such articles as arsenolite, amber, 
asbestos, asphalt, avanturine, &;c. 
or to that on the diamond.' 

CaiTic. 

' The student in physical 
science has long desired a book 
combining facility of reference with 
a concise and familiar account of all 
the known minerals. This want is 
now fully supplied by the present 
work, which is not a mere glossary, 
'as its title would imply, but is in- 
termediate between it and a manual. 
The first fifty pages contain a de- 
scription of the general characters 
of minerals, their various proper- 
ties, composition, and classification ; 
whilst the Glossary professes to give 
information upon every known mi- 
neral substance, and this informa- 
tion is as complete as the present 



state of our knowledge will 

allow The Author's task 

has been ably executed, and his 
work will be much in request.' 

Lancet. 

' There has been hitherto no 
work in English at all answer- 
ing to this Glossary of Mr. Bbistow. 
It is a Dictionary of Mineralogy of 
the most complete kind, and yet in 
the most portable form, and must 
become a sine gud non to every 
practical mineralogist. Unencum- 
bered with any system of classifica- 
tion, it describes every mineral 
species or variety alphabetieally, 
with reference to synonyms, Eng- 
lish, French, and German. The 
description of the minerals is at 
once concise and yet sufficient for 
practical purposes. It includes their 
crystalline and physical character- 
istics, chemical composition (shewn 
both by formida and analyses), be- 
haviour before the blowpipe, and 
their principal localities and u^es. 
It need scarcely be said that Mr. 
Bbistow, having the resources of 
the Jermyn Street Museum at his 
hand, as well as the assistance of 
so eminent a mineralogist as Mr. 
Wabington Smith, has had great 
opportunities of turning out a good 
book. And he has certainly done 

so Notwithstanding the great 

body of information it contains, 
this little volume has the advantage 
of extreme clearness of type and 
great portability. For tourists an^ 
practical men interested in nlinera- 
logy it will be indispensable; among 
the former we aspect Mr. BbistoVs 
green book will be seen often side by 
side with Mr. Mubbay's red volimies.' 
MiNiNO and SicBLTiNa Magaziks. 



London: LONGrMANS and CO. Paternoster Row. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by VjOOQIC 




Digitized by 



Google 



Digitized by VjOOQIC 



